
One-Man Underwater Flyer Uses 
Aircraft Technology To Speed 
To Record Depths 



RADIO CONTROL 
PLANES YET 
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SURGEON GENERAL'S WARNING: Quilting Smoking 
Now Greatly Reduces Serious Risks to Your Health. 
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Is a trouble-free polyurethane 
too much to ask? 






Wich Scotchman! Wipe On Poly 
Finish (mm 3M, you yet a smooth, beau- 
tiful, more protective |>oly urethane Finish 
without bubbles and brushmurks. 

Hccause w ith Scolchgurd Wipe On 
l’oty Finish, you don't even use a brush. 
Go on. Try it. Just wipe it on. Scotch- 
yard Wipe On Poly f inish actually pene- 
trates the surface of the wood to provide 
protection that's harder and 
more resistant to spills 
and stains than brush-on 
polyurethanes. 



Apply it straight from theeasy-to-handle bottle. 
Its clear mrm ula lion won't yellow your wood tike 
other potjn re thanes. Over bare wood or with slain: 
it accents the beauty of the wood. 

You xsk a lot of yourself when 
you begin a project. Slow it's 
time to ask more of 
your finish. Try 
Scoichgard ' Wipe 
On Poly Finish. 

ft's part of the 
wood refinishing 
system from 3\1 

*** H km llic w*hi whdrwvkh 
I* print*. 
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EDITOR'S 

NOTES 



R esearch tells U* that 

remodeling your kitchen will 
give you the greatest return on 
investment at resale time of any 
remodeling project. So it's only 
fitting that we devote this year's 
Home Improvement Guide en- 
tirely to kitchen remodeling. 

Home and Shop Editor Steve 
Willson and his associates, Tom 
Klenck and Roy Berendaohn. de- 
signed the section so that you can 
approach each project either on 
its own or as part of a larger inte- 
grated effort. To accomplish this, 
we cal led on longt ime contri bu tor 

Neal Barrett to first construct a 
circa kitchen in a studio, 
then make the dramatic improve- 
ments you see taking place in this 
month's special section. 'Hi is ap- 
proach gave us much more con- 
trol than we would have had 
doi ng t he work i n someu ne’s actu- 
al home. In all, more than four 
months were spent developing 
the pages in this year’s Guide, We 
hope you think it was worth 
it. , . . A one-man sub that incor- 
porates aircraft technology to go 



deeper and faster underwater — and therefore cover 
a larger area while exploring — than any previous 
submersible. Do I have your attention yet? If so, 
check ovir cover story on page 70. . . , We recently 
lost Electronics Editor Steve Booth to a lucrative of- 
fer to become editor-in-chief of Video Review. Tak- 
ing Steve's place as Electronics Editor is former 
Contributing Editor Frank Vizard, who has been 
writing about consumer electronics for us for the 
past five years. As Vizard becomes full-time Elec- 
tronics Editor, Steve Booth becomes a Contributing 
Editor, covering the video field for US. So in effect. 

Vizard and Booth ha ve swapped spaces on the mast- 
head. Our other ne w addition is Rkk Titus ;i* West Coast Editor, Titus has 
served on the staffs of Hat Rnd anil Motor Trend and l;ist year Won the Driv- 
ers Championship in the Spoils Car Club of America s Escort Showroom 
Stock scries in GT class. What's more, he's currently restoring his father’s 
24-Honrs Of Daytona- winning li+fiU Pontiac firebird race ear. A greaL driv- 
er and hands-on too. What more could you ask for? Till next time. 





GT champ Rick Titus. 






Editor-In-Chief 

Joe Oldham 

Managing Editor 

Bill Hartford 

Graphics Director 

Bryan Ctmniff 



Ho«ne ,Ancl Shop 

Steven Willson, editor 
Thomas Klenek , associate editor 
Roy Berendsohn, as&btant editor 
Nm-mstn Rector, ftffcwiw Csjjoitwto, 
Steve Toth, Rob Vila, 
contributing editors 



Frank Vizard, editor 
Stephen A. Bciuth, cootrihutirijf editor 



6ojtlng/Outdoon 

Joe Skonipa, oditor 

Autdmdtlvt 

Tuny Swan, editor 
Jim rhinne, Detroit ecEitar 
Mike Allen, asasstanl editor 
ttldhuai Lumm, RIchTVykir. 
contributing editor* 

StlCfiCetfechnCHogy 

Abe Dane, editor 

Fred Mackeroctt, contributing editor 

Writ Coast 

Rick Ttttis, editor 

Edttorlai Production 

John Rnplunian Jr., art qfhter 
Deborah Frank, production editor 
Nancy CoKjjirus, art assistant 
Robin Ij*SaJle, *buL production editor 

Art 

Alan AndiWn, Tnm Kann h Suainne McClreigbL 
associate art directors 



Editorial AdmlnfstratJon 

Jci*e]jlwH? Caronk, administrative assistant 
Barbara A. NovaJt r as^t. to the editor 

EcBtorkf OffiEH 

m West 57th St., New York, NY lOOl* 
We cannot be reH-ponsibie for loss of 
unsolicited queries, rrtnnuw^rip^ p or 
photos. For rvLum, they must be amim- 
puiliml by lh U>4 1 lll-lLi* 



BIlftSCJEiroftN SERVICE: Prakr Median** Mwu*> 

■A ill. Ill 1^1 mry Ibpfn te LUdtr if u -mriii.^.li-' im'v- it mwwuJ 
-ulefrif Ai in iyAt jmk-r!ii:r hi;fllliri: , il ftcttu! ihtIit hi an tin 
IhrrrtTil, ih fihf-fOfty ildNwy ^itlKf O' the i# 

illf , flWt*itTk , l? n-'Aliln ^irkv rffirr ?<*:«- fvaffam 

Liny [Hunt hr diir, yipu will Ih- jrrmif kly ixrt ifml oF Lh ime- 
iluii- iluii uriU >i*it H.il^pq4iin. wiOi ■ hfi^kul f*t *wy 
ftirtbrr raCriKflflfXP ,-nu nm>- hror cnmmnu r vimt ciwtrr 
n.-!L^-*ii1n-x- yU mxh onlefii Hi UhM fVijKiiir Mii^uJuo, P 0. 
IStw 71 TO. Itnl 4 hk, LA SIBtfL. ym hniv Httpr'tfnn 

wvth y> Ail - “ylririjiO.Hi, fkv Wf im .Nun Hamn. I. iu^unuT 
Si r n^T Lk-iuirUih iil. KaniLir M-i liar.* I’.O. Bui 7 L?I. lint 
IJhk, IA hiiOi i* c*n knJUfnv L^n-.E^M!^ FW ..nri. w 
v-ouf UM whn Wittaiff L> m ir rer^w y\mr 

rubKrailiiiii * Sulwmfdxifi UnJtal SLul-r- jjk| |n*w->- 

sifau. I144M 6 * mm JUT ki !M fct Jflfln, Crthala Mil ril 
uih± (inuirEi- dehl illk'.O Ecr rdt h 



1'^* mhirifw fex 
M£t£tAMlQi 



tflibw-raiUiin- oirrli'r'i 4 UHJLtiric.^- 
VQ. Him 71 7H. lEtit [Ink. 14 &U1L 



VtA||,lM<; i.iKT4; h'n:>iii Imtv In lliwwt ii jw-iur ^iLhtiIat 
li»A HV ^uitlk' bu L’. ITU RoJ U 1' - Vrix.' 1*11 tflHfelid Ulll rB LT' >:i^r LlV IIUJ 
Lhd -j !•■ Ih'Lu’ vi' v. iiiLil iiilJTL-f: (urnLidiTy. I T y>u wiiuii mLhT 

nei n-iH.jvn uvfr ttv4]u ^ . ]>k^ .*dnJ V«.or-TUlWflL ^lullirwblJbd 
.nr, nm I AH MECHANIC. MuU Ettfara* 
I M i l^liix THLl-t, ILi-i! fhk, EA 511*3 JiOL 






POPULAR JLICCHAPUICS ■ APRIL V^Q 



PM HOTLINES 

COMMUNICATE 
WITH US 

We're trying oui best to make it 
easier fen you 10 communicate with us, 
Here are four w ays you can do iL 



HOTLINE PHONE NUMBERS 



Specral telepMooe numbers here sf 
FopuJtfr MKhancj allr w you 10 <ari Qul 
edirois directly ard easily They're activated 
once a wept. on we^vTays from 3 to S 
PM EST AN the edrtonaf staff hotl me phone 
numbers are listed tiers. 



HOME A SHOP 

Steven twiiiaan. editor f 2 1 ?? 265-753® 

Tom Klenek, dUOCm-tc editor 

|Z 1^265-7570 

Roy airtneiohir r aisociacF editor 

|2I2| 26S-7572 
IDijiKJing, Home rwiodeliog, shop design, 
tools, (uTniture making and Urtlgnf 



QOAriNO/OirTQOOni 

JO# Skorupo. edisor £ 2 I 2 ] 265 - 75-96 



AUTOMOTIVE 

Tony Swar, editor \2 F 2 J It 5-7526 

inewcars, moEarspara? 

Mffct AI##Mp fflWUflt eftEC* 

[ 212 ? 265’ 7536 
Upchrucai and design, car lmtc! rnaintenijnee? 



SCI fNd E/TEC ri NO LOGY 

Abe Dime, editor |2 1 2| ZbS-7 74D 



ELCCTHONIC^PHOTMRAFHY 

F r*nh VtxMf* editor |Z 1 2| 265 750 I 

GENERAL 

i« Oldham, eifitE^-in-chief 

(212^265-7503 

BMl Hartford. m^ru^ng Klicor 
|2t3) 265-75 |fl 



READER SERVICE BUREAU 



Wr ruv* a Renter Information Bureau- 
Htat is operational five days a week during 
regular busmen fmi^ Our Reader SttVicr 
Bureau number is [21^ £49-3127 Please 
call oui Reader Service Bureau, noi our edt- 
/m: for information on pack issues, reprints 
or articm subscription inquiries plans of’ 
fersand so on it will wve us all lime 



ELECTRONIC MAIL 



You can call me PM computet any day 
between 6 PM und fl AVI jonlyl E5T The 
number .* \2\2\ 5aM&9 Once you'rr on 
irne you can leave messages for specific 
rtjjlgry pr ilirrrl inqujrir 1 . and fommenas TO 
a specrfiE department The department bul- 
letin Ixiard also B iNdwi yCu JO %h.>e yOul 

[nougJin Whtb Dthe* readers who can in 
Wew users will get an identification num- 
ber arc! pa^wDrrJ rhai allow iten to ac- 
cess trie system. Simply sea your communi- 
MHons software to 8 bits, ng purify and gne 
stop Du | &■ N ■ 1 1. and set ihe baud' ai 300 or 
12DQ II you'rE asking a specific guests 
aildw a wttk before callrng hack for our 
answer. 



FAX MACHINE 



you can but written marl to u* iiygu fwe 
access so a fas machrne Our fan number rs 
fZI2| S06-5S6Z and is available 74 hour-. a 
day. 





Concrete without the mixing, 
the mess or the 



NQMiX |,J is (he only inslant concrete that entirely 
eliminates mixing Prepare your area (or concrete, 
till youj form hall way with waiei, I hen pour 
NOMIX Instant Concrete I ram Ihe bag into the water 
and it sets hard in jilsJ. thirty minuter. 

There's cr NOMIX in&ltmt concrete for every job— NQMIX Instant 
Concrete, PastSet* and Instant Concrete Pa tch. 



JUk I lit NQMIX lie luipbar yardii and home cenlin. Wrilo NOMUt C-arpo nil 1 -del. 
411 SlIilliaD Hoad. FalrJjcld. CT 06430 dt call 
J BOD- 42 NOMH Ede Ern 111 ■ralul* . 

c 1990 nomix We Mak& Concrete Easy" 



NOMIX CORPORATION 
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The time 
has come for 
a new kind 
of full-size 
luxury; 

You're looking ill < he* ncxl 
general ioi i of 1 hue be si- 
self ing lull-size ear ol .ill 
time. The car Willi more 
total room than almost 
c my luxury sedan sold in 
America. At anv price. 



*> 

h l fool. (his is the most 
spacious Caprice of all 
time. Ami ii has more 
st a » 1< la rd IV; 1 1 1 1 res than 
111a I iv 
higher- 
priced 
ears. 

Walk 
around 
l lie new 
Caprice, 

Enjoy i lie sleek contempo- 
rary shape, Bui don't lei u 
foe) you. Caprice is even 
longer than last year. And 
roomier than ever before. 



<;• ■ 

And a shows from the solid 
steel bumper lo the 20.4-eu.- 
|i. mink linn holds liiur gulf 
bill's and more. 

Open ihe 
dour... a i id 
prepare lo 
he tin pressed 
by ils six 
passenger 
interior. 

And by 
standards of luxury you 
won’t lind in many more 
expensive oars. Like durable 
Hot 1 1 seal s will i Scotchgard 
Fabric Protector. Of vmtroii 




The 1991 Chevrolet Caprice. 
Prepare to be impressed. 




GM imir *. i n u'iil> i Hi -ill r M Hnip-'ii if u-, Jii-iUlitl WiSmim i Im tn k \ lln- l InWimk i i ml ili-m .nnU .i| i n ■ .m pryjMi hi I ir-uli in.n h-. ul Ii- 1 ■ ■ ] r 

I'f* i.VI i mi i \\1 H^iIh. Ijcl^uI II ing'i’ilwT lnw kleiqi 




< house if i sink deeply into the 
classic richness of leather 
sealing areas. An option 
well worth the Indulgence. 

Look closer You’ll fit id we 
kepi the power of a V8 
engine and 1 1 w e.xcep' 

I lonally srnml h ride (hat a 
lull Inline mu I rear-wheel 
drive oiler, And added in no- 
va Hons like gas-charged 
shocks to make this the 








quietest, most comfortable 
Caprice ever Thm jinwidnl 
new safety t*e piipiiicnt like a 
l I ri vtT s-sidr snpplci nental 
inflatable n-siralni system 
and the all-weather emifV 
rimir ul four-wheel anti- 
lock brakes. S| a 11 dart I, 
Finally, ta prove Caprice is 
huil i to Iasi ill rough lime, 
m- back M wllh a 3-year/ 

50. 000-mile Bumper to 




Bumper Plus Warranty,' 

nidi idi mi, coverage lor fi 
years or UKJ.OOO miles 
against hody-msH hmngli. 

For ii mre liil'onruitloit 
regarding I hi’ i » w l aprkc. 
please call 1-800-879-1991. 
Hotter vet. drive ji . and have 
one ol tin- iimst rewarding 
limes of vour Hie. 







LETTERS 



Gas Attack 

I RE AD WITH interest your article 
“Fuels In Your Future” (page 55, 
Nov. h 89). In your first sentence under 
the M LPG n head, you say LP gas stums 
at high pressure. I would define 100- 
201) pounds per square inch gauge 
(paig) moderate pressure when com- 
pared to 2400-3400 psig. the storage 
pressure of compressed natural gas 

(cmi 

Jm your second sentence you say; 
“an even bigger drawback to LPG is 
that it is 10 times more expensive than 
gasoline," f don't know where you got 
your in format ion, but it's incorrect r 
According to Lhe Department of Ener- 
gy, LPG costs about half as much as 
gasoline. LPG may not be the panacea 
to the LLS* alternative fuel problems. 
No singular fuel is. But LPG can play a 
significant role for fleets and inner- 
city markets. 

J R, A N I ) bZ KSU \ 
MARKETING COORD ! N ATi SR 
TEXAS LP GAS ASSN. 

AUSTIN, TX 

1 recently finished reading Lhe article 
"Fuels In Your Future/ 1 You choose 
to tout as one of methanol's advan- 
tages the fact that it '% now more cam- 
manly synthesised from coal or 
natural gas, M Yet H "an even bigger 
drawback to LPG is that it is primarily 
associated with natural gas . . . ” 
That seems Lo be a contradiction. 

CAROL A. Me A DAM 
Dl R ECTOR , M A R KETl NG & 
PUBLIC INFORMATION 
NAT] ON AL P Kt IPAN E GAS ASSN . 

oak brook jl 

During the editing process, an incor - 
met cost for LPG was inserted. It costs 
approxima tely half the price of gaso- 
line, LPG b? primarily associated with 
refinery processing, and not as a prod - 
act from natural gas. That it is derived 
from the distillation of oil is the major 
drawback to LPG becoming a major 
long-term alternative to gasoline 
Harmful emissions arc generated du r- 
tng the refining process, and more im- 
portantly , any fuel derived from 
peltate u m is a utoma tica lly of lim ited 
long -term inability. 

An LPG infrastructure is in place r 



and it could be expanded. But again , 
LPG, far the reasons already men- 
tioned, cannot be considered a long ■ 
term alternative . 

The intention of the article was not to 
unequivocally state that methanol is 
the only alternative fuel in our future. 
Rather, it emphasised the many strong 
points I along with same weaknesses) 
methanol offers, chief among them the 
way it can be used in conjunction with 
gasoline in flexible or multi fuel vehi- 
cles* Thai could mean ^hart-term im- 
provements in emissions in heavily 
polluted areas such as the Las Angetes 
basin. 

Flexifuel ueh ides can be operated 
with no restraints based an availability 
wh He methanol is made as available as 
gasoline. The technology to allow mass 
production of efficient and environ - 
men tally acceptable fl&dfud veh teles is 
close to being perfected. 

As Anderson wrote, no single fuel is 
a panacea, and certainly LPG will con- 
tinue to play an important role, espe- 
cially for fleets and inner-city use 
where vehicles return to ri base" each 
evening for easy refueling . 

One th ing is certain, as was stated in 
the opening paragraph of our fuels re- 
port; Gasoline is on its way out, and 
right now methanol is the long-term 
alternative fuel that is most closely 
barking at its heels. 

Credit Is Due 

I would like to personally thank you 
for having Neal Barrett compose such 
a professional and informative article 
on building a quality pool table f "Rack 
Em Up/ 1 page 74, Dec. *89). 

The hours that Mr. Barrett and 1 
npent touring uur facility, together 
with my personal attention in answer- 
ing his questions, appear to have been 
quite helpful in writing this article. 
However, the lack of credit ing those 
responsible for much of the detail was 
very disappointing. 

ROBERT J, GRIMALDI 
CORPORATE VICE PRESIDENT 
CE NTU RY HILLIARD TABLE CORF- 
EAST NORTHPORT, NY 

We afialngize for the oversight in credit - 
ing your help in the developmen t ofth is 
excellent PM project. fW 
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Quality car care, 

from bumper 
to bumper. 



Spring Thne-Up Sale Starts March 25! 
INSIDE: Itoo weeks of special savings 
on the best names for all your car care needs. 




5*94 Ea. 

CE Four-Light Halogen 
Headlight System. 

Choice of rectangular or 
round, high or low sealed 

beams. 



11.94 e». 

GE Two-Light Halogen 
Headlight System. 

Choice uf rectangular or 
mumi or rcplactrrn* n t hulk 



GE Halogen Headlights 
for your family’s safety. 



The quality you need, the price you want. 





K mart savings never 



164.00 0$ PlQlVEEn 

A. Pioneer KE2022 Deluxe 
ETR AM/FM Stereo /Cassette. 

Features auto reverse, 15-station 
preset, locking fast forward/ 
rewind, seek, digital dock. 8.5 
watts per channel, and liquid 
crystal display, 

119.00 Ofi PiOween 

B. Pioneer KP2220A In-Dash 
AM/FM Cassette. 

Features auto replay, fast 
forward hewind, balance; illum- 
inated display loudness switch, 
and 8.5 watts per channel. 

79.00 Ikracqi 

C. Kraco 100-Watt Amplifier. 

SO watts per channel , three-way 
input, compatible for high level, 
low level and high power, auto 
remote activation and low bat- 
tery and power indicators. 

64.00 05 piorvjeen 

D. Pioneer 6' * 9" 

Deck-Mount Speakers. 

Digital ready Maxxial™ dual- 
cone speaker with 120-wall out- 
put. 7.8-oz. strontium magnets. 

64.00 SMRHOMAT1C 

L, Sparkcimatic Three-Way 
Surface-Mount Speaker. 1 *. 

120 watt* peak power per 
speaker. woefers, dome 
mid-range tweeters, and accurate 
base response 



Visit our music depart- 
ment for the latest flits 
on cassette or CD! 




q ‘ft o.*. at* on ft fi a p 



■ •:••• ^ - 1 



[■ <3 G ft Q ■> ft ft ft D nano rtf' ft ft 
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The quality you need, the price you want. 






sounded so good. 



109.97 SMRKOMAT1C 

A. Sparkomatk SR-350 
AM/FM Stereo /Cassette. 
Electronic tuning, auto rewtse, 
programmable memory, auLn 
memory storing, and auto 
seekJscnn. 

74.00 SMRKDMAnC 

IL Sp;irkom;ilic SK-338 RTF R 
AH/FM C as St tie. 

Aulfj seek* 5 AMiS FM pto 
grammabk statin n memory 
FTKino/stci™. fas! forward, digital 
time/freqtiency display. 

29*97 SMRKDMAflC 

C. Sparkomatfc SR-300 
AM/FM Stereo /Cassette. 
Compact unit with fast forward, 
eject switch, stereo indicator for 
many ears and light trucks. 





69.00 

Dr Whistler 1411-225 
Radar Delator, 4 

Three-segment LED array Lhat lights 
an upaque alert bar, monitors both 
K and X bands, city and highway mode 
switeh, Itjv^level monitoring [akrl-bi- 
pulse signals and nne-year warranty 

149.00 

E. Whktler WH-750 Deluxe 
Radar Detector* 

Compact, full-feature detector with 
highway/ city mode, pulse protection, 
five-segment LEI) army, and advanced 
selectivity system. 



*\it1 jvailablti m tl or VA. 







A great finish 
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PROTECTS S BEftUTtFlES 

■ i 4i 1 1 nr i lyu 'f-9' 

n Vital l FLAitl* 1 



PaOTEGTS* 

BEAUTlFie 5 

vi* — 



3.97 

A. Armor All BoDiu-Size 
ProtectsiiL 

20 il. oz, help protect and 
beautify rubber, vinyl, and 
leather. 

Armor All 

FnrtccLanl Refill ......... L 9-9? 



3.27 

B. TVirtle Wan Hardshell 
Wax Kit. 

M-oz. net wt. paste with 
applicator Cleans and leaves 
a turtle hardshell finish. 



3.97 

C Simple Green All-Purpose 
Cleaner / Degrease r, 

24 fl. 02 . Great for cleaning 
grease from wheels, liras, 
plastic, aluminum, vinyl, car- 
peting, upholstery., just about 
everything in home and auto. 

67 6- n. Economy-SUe 
Simple Green .6.97 



The quality you reed, the price you want. 




begins at K mart. 




8.97 

A. Hondo One-Gallon 
Body Filler. 

Easy-tchwork formula. Fixers holes, 
dents. scratches and stone chips. 

1.47 

B. Dupli color Cenerah Purpose 
Knanu’l Paints and Primers. 

Fast-drying spray car enamels 
in 12 - 07 ,, assortment of colors. 
11-07. fast-drying primer in 
choice uf gray, red and black. 




2.97 



C. Anco Wiper Blade /Pc fill si' 4 

Popular sizes for most U.SJimport cars 
and light trucks. One wiper blade or two 
refills per pack. Made in the LISA 

1.96 

D. All-New AC Duragunrd Oil Filter. 

Cuts abrasive engine war in halt' New 
composite synthetic fiber media improves 
filtering efficiency Popular sizes for many 
U S. and foreign cars and light trucks. 













Cover your truck 
for less now 





39.88 Rubber Queen 



A. Rubber Queen Truck Bed Mat. 

Heavy-duty rubber bed mat adds style to your truck 
while providing projection. Available in sizes to fit 
many pickups. 



16.88 

H. Rubber Queen Tailgate Mat Protector. 

Protects tail gate from scratches, dents and rusting. 



49.97 



Everyday Low Price 
C, Truck Ibnneau Cover. 

Vinyl truck bed cover protects cargo and enhances 
appearance. Velcro closure. For many trucks. 



18.97 

D, Bug and Stone Deflector. 

Smoke, red, blue or clear lor many pickups and vans. 
With brackets, Mfc may vary Red not available in CA_ 

74.97 Ea. contico 

E. Contico Truck Tool Box. 

Maintenance-lVee polyethylene. Sib directly on floor 
of truck lo provide more capacity. For many full-size or 
mini trucks. 



Ttie quality you need, the price you want, 







Bench Top mechanic's quality tools for home 
or shop. Full Ownership Duration Warranty. 
If any part ever fails, we will replace it free 
of charge! 

59.97 *“<*** 

A. 106-Piece Tbol Set with Case. 

Set includes and W ratchet and sockets with 

combination wrenches. Meets or exceeds all U.S.A. 
federal specifications. 

18.72 *“***' 

EL 11 -Piece Combination Wrench Set. 

Includes hanger, your choice of metric or fractional 
open-end wrenches and a full warranty. 

22.97 

C. Vt" Drive Socket Wrench Set. 

17-piece fractional set with heavy-duty storage case. 

18.72 **•«* 

D, %" Drive Socket Set with Metal Case. 

31-piece set features most popular sockets in both metric 
and fractional, professional quality drive. 25% off 
regular price! 

289.00 suckcn 

C. Four-Piece Stack-On Tool Chest. 

Also sold separately, 

Six-Drawer Stack-On Chest ,je “ 

Three -Drawer Slack-On Cabinet 

Three -Drawer Add-On Stack -On Cabinet . 

Hang-On Stack-On Cabinet ......... 69.00 



Whatever you drive, 

K mart has you covered. 




YOUR CHOICE 

6.97 Ea. 

A. Regency Auto Seat Cover. 

Simulated sheepskin fits hi- and lo- 
back seats, machine washable, and 
easy to install. 

& Four-Piece Carpeted Mat Set. 

Twin front and twin rear carpeted 
mats in assorted colors. Protects 
interior and complements your car. 

C Continental Auto Carpet 
Replacement Rolls. 

Idea) for can, trucks, vans, and 
pickups. Available in assorted 
colors. 




On sale March 25 through April 7 at most K mart stores across the US. A. 






K man ADVERTISED MERCHANDISE POLICY 

Cut mm nunton n ta hJwr tw-'s' jd«nuni am -n set k an an srwwt: II mi idmUAd attn an. wabca 
tr pirttuLC Oe hi a ty m i Ul-PWi i rwRp. K hwTmJ gwp a R*n Gh«* m rvqMri fcJ PK ' HHJimta P lonf 
■frn or reusvnUc iamt r pgmRy } Id > DufrfiBH) * Dw uto pnra urttfmw araMife or mp! ml isu a com- 
Ddratte fluiXtv mm j1 & eompinw mlutiwyt <o poet 



The quality you need, the price you want. 





TIME MACHINE 

75 YEARS AGO: APRIL 1915 




High Wire Act 

Our ApriJ issued cover slury 
focused on the workaday 
heroism of the men who 
scaled the dizzy ing heights of 
the Brooklyn Bridge to pro- 
tect it from the element b. 
About 1 17*000 pounds of 
paint were required to 
sheathe its mites of steel ca- 
ble and structural membeni. 
Every four yea re the task 
had to be repeated by "hu- 
man spiders^ who dangled 
from scaffolds jostled by the 
mast heads of passing ships, 
or clambered to the peaks of 
Lhe 272 - fL towers. 



Demise Of The 
Pin Boy 

The days of the pin boy were 
numbered with the advent of 
a device that automatically 
resot pins in bowling alleys. 
The elaborate contraption 
used electromagnets to grip 
the tops of pins still standing 
after a throw, lifted them 
clear r then swept the alley of 
dead wood, before replacing 
the standing pins. Offering 
the howler considerably 
more flexibilit}' than present 
machines, the device had 
buttons to choose individual 
pins Lo leave standing. Alter- 



natively, one could opt for a 
whole new set of pins. nr j List 
to have the dead wood re- 
moved. 




50 YEARS AGO: APRIL 1 940 




The Outer Bulwark 

With war on the horiaon, 
PM's cover story inventoried 
the weapons making up our 
first line of defense: 15 bat- 
tleships, five aircrafL car- 
riers. 37 cruisers, 230 
destroyers and 96 subma- 
rines. Eight new battleships 
considered Lo be the back- 
bone of the Beet, were under 
construction, along with 58 
warships of other types. But 
even on Lhe brink of war, we 
were still well short of Lhe 
600-ship Navy former Presi- 
dent Reagan recently aimed 
for. 



Atomic Speedway 

Twenty years after its inven- 
tion. the mass spectrometer 
was busily at work in Ameri- 
can industrial labs. One ex- 
ample, used to Lest gases m 
fluorescent lamps, was 
wrapped in 7000 ft. of copper 
tubing that could be charged 
to form an electromagnet. 
Ions from gases in the center 
of the device were shot at 
16,009 mph through the 
evacuated tube by an electric 
charge. Heavier ions were 
not d i verted as much by mag- 
netic field, So by measuring 
the amount of current need- 



ed to run them through the 
lube. Lhe weights of a gas's 
different components could 
be determined. 




25 YEARS AGO; APRI L 1965 

A Garage To Live By 

Voicing our conviction that 
the contemporary garage fell 
far short of its potential, we 
put forward a plan to trans- 
form it from a humble stor- 
age area to a focus of family 
life. Called the PM Patio Ga- 
rage, the project merged 
space for the family auto with 
a full kitchen that opened out 
onto a concrete patio. Closets 
were provided fora barbecue 
and patio furniture. Running 
through four issues, the 
plans look the reader from 
Lhe first shovel of dirt to the 
last swing of the paintbrush. 





Osprey's Ancestor 

Twenty-live years ago, an 
experimental tiltrotor air- 
craft demonstrated the capa- 
bility s that are only now 
approaching production in 
the form of Bell-Booing's V- 
22 Osprey. Called the XC- 
142. the aircraft was huill by 
Ling-Temco-Vought for the 
three armed services. Four K 
3000-hp turbines lifted the 
18-ton piano into a hover. 
Unlike today's V-22, the 
whole wing tilted along 
with the engines, pro- 
ducing cruise speeds of 
430 mph, M 
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Tim Chumpioimhip-wmnutg FafJte Talon TSi iWD. 

Exclusi vo tires: Goodyear Engle ''GMutbatiF stwetfftdfats? 




Thu Ei iniv Ihiun TSiAWD 

Exclusive tires: Goodyear Eagle GT * 4 all-weatlier perfimnancc indiais. 




5 . 



EAGLE 





Both of these Eagle ThlonB get their 
grip from one, and only one, make of tires: 
Goodyear Eagle street radials* 

When the Engle 
Talon was designed, 
its engineers cut no 
comers. 

Hence the tact that 
every new Eagle Talon 
TSi AWD comes on 
Goodyear Eagle GT+4 
high-performance ra dials, Exclusively. 

Which is one of the reasons the Talon 
handles so well. Especially in the camera. 

In fact, in independent testing, the Eagle 
Talon TSI AWD outperformed its competi- 
tion. And, in the slalom, it performed 
virtually the same in the wet as in the dry. 

Credit its fully independent suspension. 
Its quick- ratio steering. Its all-wheel drive. 

And its all-weather Eagle GT+4 ta dials. 

The race- prepared Eagle Talons Of Bobby 
and Tommy Archer also use just one make 
of tires: Goodyear Eagle street ra dials" 

And in 1909, the Archer brothers wort the 
SCC A Endurance Championship, Finishing 
first and second in A-Class competition. 

Ail of which helps to prove there really is 
a difference in performance tires. 

And that difference Is a major reason why 
these Eagle Talons get their grip from the 
Goodyear Eagles. Exclusively. 

'Tins .sJumd nri rad raff depth Jlerfm j mu mr net ( rocdj-Tar nfnvr 
r.Ki“i j-I.-, warta Thr fiupdfwir Tnrr Jr Jiubhr t Tumpunp. F.Q Bo* $}25i, 

■Unm. f frhlp +4 jOi' fur (ircfurjfiuir i wuru rwwijri niif anrl ^wruid iji^: 

GOOD-YEAR 

BECAUSE THERE REALLY IS A DIFFERENCE. 




A Eagle 

’ranlact parcil!" Where 
an cteinafi-ilirfffies 
JVi x uin?riori Tv 



dlllEfHki 
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WE MAKE EARNING MONEY FOR COLLEGE 
AN EDUCATION IN ITSELF. 




How does earning over $13,000 for college sound? Thar's what you can get if you qualify for 
the Montgomery Gl Bill and add that to your pay during a standard enlistment in the Army Reserve. 

You can get help in paying off some or all of a qualified student loan, too, through the Student 
Loan Repayment Program. And, while you're getting help with college costs, you'll get a chance to 
train in a useful skill. 

You serve part-time, usually one weekend a month, plus two weeks a year. So you can continue 
your education and pick up some valuable lessons from us. The kind of education that comes from 
experience. 

Think about it. 

Then think about us. 

See your Army Reserve recruiter today. Or call l-SOO-USA-ARMY. 






WPP techrwtogy. tfwwn here 
mroHned to a currenl 
^mf(*f«-cEaii attack sub, could 
tounTer a variety of litem 
and surface thread. 



Fiberoptic Threads Turn Subs Into Hunters 



WASHINGTON, D.i’.— 
Submarines of l hi.- future 
may strike back at maraud- 
ing aircraft by firing guided 
missiles now being devel- 
oped by the L 1 niled Staten 
and three European allies. 
Key to the capability are 
fiberoptic (inks that enable 
aub command era to commu- 
nicate with muddles and sens- 
ing platforms cm the surface, 
while remaining hidden at 
fill] ocean depth. 

Farthest advanced among 
the programs is a U.5. effort 
funded by the Defence Ad- 
vanced Research Projects 
Agency. Known as the Ncm- 
Penet rating Periscope 
(NPP), the program aims to 
use fiberoptic® one-tenth the 
tlikrkne&s of a human hair to 
replace conventional peri - 
scopes, mud to give aubs a 
variety of new reconnais- 



sance and attack options. 

Beyond antiaircraft capa- 
bility, these options might 
include firing sensor- 
equipped unmanned aerial 
vehicles through torpedo 
tubes for airborne surveil- 
lance. Unmanned underwa- 
ter vehicles could lay mines, 
u r guide subs through mine 
fields. The system closest to 
a conventional periscope 
would be a towed buoy called 
the Remotely Operated Plat- 
form Electronic, or ROPE. 

None of these device* 
would require the bulky ex- 
ternal structure of a normal 
periscope, and they would 
thus permit sleeker *mh de- 
signs. The first NPP proto- 
type is scheduled for delivery' 
by Kq)J morgen Corp, this 

Contribution Xtokp FiHm Gregory T 

Popp Jofn Rhta Sever* W 



summer. If testa are success- 
ful, the technology may be 
added Lu next -gene ration 



Seautotf attack subs, ( he first 
uf which is scheduled for 
launch in 1994, 



Highlights This Month 

■ Shuttle News — Recovered satellite points 
the way for future space construction. 

■ Beam Me Up, Scotty — Ground- based 
lasers provide get up and go for 

future spacecraft. 

■ The Deep Frontier — Graphite composite 
hulls give American deep-diving subs the edge. 

■ 21 st -Century Airliner — New 

technology revives the dream of 
an economical SST. 

■ Life In The Fast Lane — Space Shuttle 
camera records searing resuits of 
hypersonic reentry. 

■ Medical Tech — An artificial lung 
undergoes its first human trial, 
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TRACKING 

ANTENNA 



PAYLOAD MODULE 



AtrrruDf control 

THRUSTER* ?i| 



WO TOSS 



LAUNCH 



Stealth Missile For Key Targets 



NEW YORK. NY- With 
arms control treaties cutting 
into the number of nuclear 
warheads available for tac- 
tical use. the Navy and Air 
Force are funding research 
into weapons that can carry 
out complex missions and de- 
liver conventional ordnance 
to far-off targets . 

Four companies have been 
awarded lb-month ^3- mil- 
lion concept-definition con- 
tracts. The aim is to develop 
a weapon that can launch 
from a plane, ship or subma- 
rine standing a safe distance 



from a target. Thu missile 
must then approach at low 
altitude while maneuvering 
to avoid defenses! find the 
target and attack with a high 
degree of accuracy , either by 
dispensing submuniLions or 
ramming with an attached 
warhead. 

Most details of the project 
are still classified or undeter- 
mined. When these have 
been settled on h the contrac- 
tors will enter a 3-year dem- 
onst ration and validation 
phase, followed by full-scale 
development. 



Texas Instrunumts concept shows long-range conventional I 
off weapon id be launched from pJan « 1 or ships. 



SPACECRAFT SUBSYSTEMS 



F OZWARD SATTEHrt 5 
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PARACHUTE - 
RtCOVfRY 



Fabric tufts and smoke plumes 
show air currents with HAW at 
3 tr angle of attack. Later flight! 
will go up Id TP 1 . 

dye that flows along the fuse- 
lage surface, the plane indi- 
cates airflow patterns that 
are nearly impossible to pre- 
dict through normal wind 
tunnel or computer modeling 
techniques. F uture phases of 
the program will involve fit- 
ting HARV with thrust- vec- 
toring paddles and movable 
strakes that may permit it to 
retain control at angles as 
high a# W . 



Although designs arc still 
prelim inary + NASA is clear 
on what they want from the 
satellite- It should be able to 
fly three times a year over a 
10-year lifespan. Time re- 
quired to refurbish the craft 
between launches should be 
no more than GO days. Spin 
thrusters will be needed to 
produce artificial gravity 
ranging from 0 to L5G, 

A typical mission would 
begin with launch aboard an 
expendable rocket into a cir- 
cular orbit between 200 and 
550 miles high. Reentry 
would be accomplished by 
firing the main engines to de- 
orbit, then maneuvering to 
face the heat shield forward. 
Parachute recovery through 
the controlled airspace over 
White Sands Missile Range 
is leading landing scenario. 

Preliminary Ufesat concept 
lks blunt, nonlifting shape 
Umilar torheAJr Rwte 
{Wffowir vehicle. 



Airborne 
Wind TUrtnel 



EDWARDS AFB, CA— 
NASA Is using a modified 
F7A-18 to explore the asru- 
dynamically uncertain realm 
know n as high angle of attack 
flight, Referred to els HARV 
(High Anglo of Attack Re- 
search Aircrafts the plane 
flies at low speeds with Its 
nose pointed upward at an- 
gles approaching 55°. In such 
attitudes, aircraft become 
nearly uncontrollable, be- 



Reusable Satellite For Living Cargo 



NEW YORK. NY— NASA 
and two of its contractors 
are sketching out plans far a 
satellite that would shuttle 



rodents, plants and other 
biological payloads into orbit 
for experiments. Able to sus- 
tain life for GO days, the heat- 



shielded habitat known as 
Lifeboat could subject them 
to radiation, weightlessness 
and varying degrees of artifi- 
cial gravity t before returning 
them safely to Earth. 



cause air no longer flows 
smoothly over their wings 
and stabilizers. 



Equipped with smoke gen- 
erators, fabric tufts and a 
system that releases a thick 
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r Afore Tech Update on page 16.i 





Hie Ultimate Fish Finder. 



•a 

There are more than a handful of interesting 
gadgets around designed to help you catch fish 
Not to mention the numerous secrets fishermen 
have shared over the years 

Bui if you really want to catch fish, knowing 
where they are is only part of your problem Getting 
to where t hey are completes the equal ion. and 
that’s where Evinrude* outboards come in 

To begin with, our outboards are designed with 
the specific needs of the fisherman in mind. That’s 
why our gear case water intakes resist plugging in 
weeded areas 

\Ate also realise that if you want to keep up with 



a fish, you've got to have a few moves up your 
sleeve So thanks to fuel-injection starting. you can 
always count on starting up fast. And with our 
patented VRO** oil injection system, well keep 
your outboard running smoothly no matter how 
many fish you're after. 

To find out more about the outboards thai 
hook more fishermen, call 1-800-255-2550 for the 
name of the Evinrude dealer nearest you. 

You always thought you could fish with the 



best of them As it 
turns out. you were 
exactly right Mmfe OwiKTS Are Boni r Hsl MA. 



■ 1990 Ckjfbo»Li Manna C£*pcyaEian All /oni l i i > narjoa k'lal-r-j ■! Mombor Sport fiuliJuie 
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Camera Shows 
Heat At Mach 25 

HAMPTON, VA— An infra- 
red camera peering down 
through a nitrogen-cooled 
port atop the tail of the Space 
Shuttle Columbia is provid- 
ing information cm the at- 
mospheric maelstrom that 
accompanies the arbiter's 
hypersonic plummet back to 
Earth- Called the Shuttle 
Leeside Temperature Sens- 
ing (SILTS) experiment, it 
records the distribution of 
heat over the spacecraft's 
left wing and engine cowling 
as air slows the craft from 
about Mach 25 to Mach 8. 

Carried aboard Columbia 
on the STS-28 mi Baton last 
August, and STS- 32 this Jan- 
uary, the instrument ha* al- 
ready provided pictures of 
the violent world outside the 
orbiter. With specific colon* 
assigned to certain tempera- 
ture ranges, the digitized 
images plainly show an 1 100° 
F hot spot between two eon- 



SJLT5 pod on stabilizer [above] produces tabe color Images pkjht) 
showing bat-spat Temperature of 11 DC in red. 



trul surfaces tin the wing's 
trailing edge. The cause is 
believed to be a jet of air 
mahing from the high-pres- 
sure area below the wing to 
the low-pressure area above. 
Heat is also concentrated in a 
V-shaped area behind the 
leading edge* where the ar- 
biter's bow shockwave inter- 



I acts with that from the wing. 
Scheduled to fly again on 
STS 35 this month., and STS- 
40 in August, the SILTS pod 
will provide data to verify 
computer codes that engi- 
neers will use in designing 
the next generation of space 
vehicles, including the Na- 
tional Aerospace Plane, 




Wrist watch Pagers Introduced 



NEW YORK, NY— Two 
companies are entering the 
market with numeric beep- 
era that bring us to the verge 
of realizing the Dick Tracy 
wrist-radio fantasy. Manu- 
factured by Motorola and 
AT&E t in partnership with 
two wrist watch companies, 

Motorola Pager shows a phone 
number on the lower portion 
Of Its 2-ftne display Additional 
messages can be stored In the 
watch s memory. 



the pagers operate like nor- 
mal digital watches, but 
when triggered by 'a radio 
signal they display phone 
numbers or other messages 
on tiny LCD screens. 

Unlike moat pagers, the 
AT&E unit will receive mes- 
sages anywhere in the LLS^ 
and in many foreign coun- 
tries. The key is a paging 
network based on FM sub- 
channels — unused portions 
of the frequency bands as- 



signed to radio broad casters, 
which are runted by the pag- 
ing company. The network 
also dispatches periodic time 
updates that adjust the 
watch, and reset it when it 
crosses time zones. Soid 
through Seiko dealers, the 
pager will cost $200 K plus $8 a 
month for the paging service . 

Motorola’s unit ties into a 
more conventional Radio 
Common Carrier network, 
and will be sold through 
Timex dealers at WW, plus 
$Hh$G5 a month for service. 



Artificial Lung Enters Trials 



SALT LAKE CITY, UT-A 
device meant to supply life- 
saving oxygen to the blood of 
patient* whose lungs tempo- 
rarily cease to function prop- 
erly has been implanted in a 
human for the first time. Suf- 
fering from a hopeless case of 
Adult Respiratory Distress 
Syndrome, the patient sur- 
vived nearly five days before 
succumbing. The manufac- 
turer termed the experiment 
highly successful, and plans 
to continue trials in pursuit of 
FDA approval. Consisting of 



Pump sucks aXyCftn 
through IVOX flbcn 
Sn tfw v*r*a wva via 

a cKHjtiaP Ufr* 
inreacwa inruugn 
the femoral vein. 

a bundle of hair- thin, gas- 
pemicahlc fibers at the end 
of a coaxial tube, the Intra- 
vascular Oxygenator 
(IVOX) is snaked through a 
sheaf into the body* largest 
vein, the vena cava. When 
the sheaf is removed, the fi- 
bers unfurl and are expected 
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to satisfy 51) percent of the 
body’s need for oxygen and 
50 percent of its need for car- 
bon dioxide removal. 

The key advance is the 
membrane that make** up the 
fibers. A polypropylene sub- 
strate is sheathed with a half- 
miemn film of gas-permeable 
polymer, which in turn is 
coated with anticlotting sub- 
stance. Able lu remain in 
place for up to a week, the fi- 
bers may help save victims of 
smoke inhalation, near- 
drowning, pneumonia and 
other conditions that tempo- 
rarily disable the lungs, 

(Mart Toth Update an pagi 1 21 J 
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ONE TOUGH MOTOR OIL 
ANNOUNCES 

ONE TOUGH GUARANTEE... 



i*LU,BHHb 



TWO HUMMED HFT 

OR1H 




Use Quaker State exclusively in your 
new car, and our limited guarantee will 
cover lubricated engine parts for 250,000 
miles or ten years, whichever comes first. 





How tough is today's Quaker state ? Well guarantee lubricated parts in engines 

e mn on/ii mh Tn Iriic Arnmica- _ _ " _ _ 



Tough enough to moke Ibis promise: 

1 l__ only Quaker Stale in your new car's 
engine, and if any lubricated engine part 
not covered by the mpnu fa cturer's warranty or 
extended-service contracf suffers an oil- related 
breakdown during ils first 250,000 miles or len years, 
Quaker Slate will pay for Ihe repair. Thafs any lime: 
after 5,000, 50,000, 150 p 000-up to 25Q r GQ0 miles or 
len years, whichever comes first. 



of all sizes- domestic or imported. 

Quaker State's limited guarantee covers lubricated 
parts in engines of every single imparled and domes- 
tic car or light truck sold in ihe Uniled Stales, no mat- 
ter how big or small-four cylinder, six cylinder, V-8 or 
V-12, It even covers thededuclible on any extended 
warranty you might have purchased from your new- 
car dealer. Enrollment is absolutely free. 



Y THOUSAND MUS 

YEARS. 





See a copy of limited warranty 
and enrollment details 
at participating 
service centers. 

Complete details and 

enrollment forms for ihe 

Quaker State 250,000- 
mile or fen-year guarantee 
are available at participat- 
ing Quaker State service 
centers. These include many 
new -car dealers, aulomotive service centers and 
fast lubes nationwide. 

To participate in the guarantee program, enroll 
your new car at a participating service center 
within six months or 6,000 miles of purchase. Use 
only Quaker State Motor Oil, and hove your oil and 
filter changed at licensed service centers according 
to manufacturer's in sections for severe driving 
conditions bul no! to exceed 4,000 miles or four 
months between changes. Save your receipts. Then, 
if any engine port foils due to 
lubrication failure at any time 



Quaker 1 

State. 



during your cor's first 250,000 miles or ten years, 
Quaker Stale wilt pay for Ihe repair, unless covered 
by the manufacturer's warranty or extended- 
service contract. 

How can Quaker State make a 
guarantee this tough? 

Today's Quaker State has proven 
its toughness Over and Over ogam 
in (he most rigorous lests She 
world's outo makers have thrown 
at it. Result: Quaker Stole 
actually exceeds lubrication 
specifications for every 
single cor sold in the 
United States. (A fad that's 
vitally important for every 
car you own, regardless 
of mileage, age or who 
changes the oil.) It takes 
a lough oil ta offer o 
guarantee this tough 
But Quaker State is 
One Tough Motor Oil- 
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The Big CO is One lough Motor Oil 




SuperBlmd 

SAE TOW- 30 

MOTOR OIL 



lWOQ^aHf Stale Ciji;i'VLi*iini 



IT TAKES A TOUGH (ML TO OFFER 
A GUARANTEE THIS TOUGH. 

BUT QUAKER STATE IS 
ONE TOUGH MOTOR OIL. 
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LDEF Rescue Marks High Point 
For Shuttle Program 



EDWARDS AFB, CA— 
Researchers around the 
country breathed a sigh nf 
relief as thei r experiments 
came home safely nestled in 
the cargo bay of the Space 
Shuttle Columbia, With the 
ll), 5-ton I^ong Duration Ex- 
posure F acility f LDE F ) back 
on Earth the scientists can 
now set about the task of ex- 
amining the patchwork of bb 
samples spread over the sat- 
ellite's akin. The material!* 
tested include epoxy, magne- 

Grappled by Cftattenger s 
remote manipulator arm, LDEF 
got a thorough photogrjphl c 
survey, before being lowered 
into cargo bay. 



sium and aluminum compos- 
ites p which are now being 
considered for use aboard 
.Space Station Freedom. 

Colufn.hta. T R latent mission 
was in many ways her sever- 
est trial yet. Not only was 
she called on to perform 
strenuous maneuvers to 
catch the falling LDEF, but 
the satellite's substantial 
hulk made for a landing 
weight 10,000 pounds great- 
er than for any previous mis- 
sion. Lasting II days, the 
mission was also the second 
longest of the Shuttle pro- 
gram— a test of 16-day Ex- 
tended Duration Orbiter 
capabilities scheduled to be- 
come available in 1992. 



Tail-Rotorless Copter Flies 



MESA, AZ — The first pro- 
duction helicopter to use the 
McDonnell Douglas NOTAR 
(no- tail-rotor) tailboom has 
made its first tentative hops., 
and is now entering regular 
flight testing. The system, 
which works by jetting fan- 
cumpressed air out through 
slots in a hollow composite 
lailbooin, is expected to ease 
flying in certain maneuvers, 
and will do away with the 



hazards that accompany a 
conventional tail rotor. 

FitLed to the McDonnell 
Douglas MD StfON. a variant 
on the MD 500s Lhe company 
has been selling since t he 
early lUGOs, the NOTAR 
control system will go on the 
market aL the beginning of 

mh 

MG 530N $ ttm flight Included 
about 1 5 minutes of hovering 

and low-speed maneuvers. 




SOI Lasers Could Power Spacecraft 



TROY, S' Y— NASA and the 
Strategic Defense Initiative 
Organization (SDIO) are 
sponsoring research on a 
space vehicle that will ride 
into orbit on the beam of a 



powerful ground-based la- 
ser, Tremendous efficiency 
ad vantages might arise from 
the fact that energy can be 
supplied from the ground, 
rather than being carried 



aloft in the form of fuel. 

In one concept, air itself 
would act as fuel, com- 
pressed around the craft's 
conical forebody, then enter- 
ing a skirtlike combustion 
chamber. There, it is explod- 
ed into plasma by laser light 



concentrated by parabolic 
reflectors covering the 
spacecraft s Util, Ten Ameri- 
can engineering schools are 
working on Ijut&rcrafL proj- 
ects, hoping to produce a fly- 
ing unmanned demonstrator 
by 1 m 
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RensuLw Polytechnic's Idea Tor laiercraft would bum air intll 
reaching space, ihrn won Id switch to internal fuel suppN es. 
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2 - Way Triangular Monorail 



FAIRFAX, VA— A unique 
elevated people mover that 
could thread ilfl way above 
urban streets, interfering 
only slightly with sunlight 
and existing alructures, has 
been displayed in a markup 
at Tulane University. Called 
System 21 f it uses a single 
concrete guide beam only li- 
ft. wide h far narrower than 
the elevated sections of the 
recent Washington, D.C. S 
Metro and Detroit people- 
mover installations Cars 



holding 48 passengers each 
whiz in either direction on 
Lhe ^-sided track h and can be 
linked into trains of tip lo four 
ears during peak hours. 
Powered by tiUU-volt electric 
motors, the cars travel at 
speeds in excess of 56 mph. A 
working prototype with LS 
miles of track is now being 
planned for the New Orleans 
area, 

Syrtwn 2 1 cotj grip gulckway 
wltfi B-ioIlered duiriggcn Thai 
aha act as power pkfc ups. 



Next-Genera- 
tion SST 

LANGLEY, V A— NASA, 
Hoeing and McDonnell Doug- 
las are exploring whether the 
technology’ is ripe for another 
crack at a supersonic trans- 
port. Under the High Speed 
Civil Transport ' H5CT) pro- 
gram, they aim to design an 
aircraft able to carry three 
times as many passengers as 
the current Concorde, with- 
out producing the noise and 



emissions that stalled earlier 
SST efforts. Ticket prices 
should be comparable to sub- 
sonic fares. 



Since the Concorde, aero- 
space technology has ad- 
vanced on many fronts. 
Composites have lowered 



Artis? i rendering IneorpOfJf et 

features under study for me 
HSCL Including leading-edge 
ape* flap*, a Mended wing and 
brakes near ifts nme. 

takeoff weights, engines 
have become more powerful 
and quieter, and computa- 
tional fluid dynamics tech- 
niques have improved aero- 
dynamics. 

If such advances will allow 
the HSCT to meet its per- 
formance and environmental 
goals, the plane may fly as 
early as the year 2000, 



Composites 
Tran sf or m Subs 

OAK RIDGE, TN— *Tech- 
riques for forming graphite 
composites into hulls with 
five times the strength per 
pound of steel will radically 
change the shape of subma- 
rines to come. An uutgrowth 
of nearly 30 year* of research 
at Oak Ridge Natlun&l Labs, 
the technology has already 
gone into an unmanned Navy 
sub, and will be key to the 
success of Deep Ocean En- 
gineering's Ocean Everest 
(see “Deep Flight." page 7(1,1. 

Up to now, fabrication 
hurdles have prevented the 
composites from finding sub’ 
marine applications. The 
problem arises out of the fact 
that trying to take advantage 
□f graphite fiber's theo- 
retically high compressive 
strength is essentially like 
pushing on a string. 

Oak Ridge uses a comput- 
er numerically controlled 
winding station to wrap a 
preimpregnated strand of 



Navy s computer guided Ad 
VOTicecf Unmanned Search Sys- 
tem jtopj reaches 20,000 ft. with 
hull matte at Oak Ridge | adovr| 
Composite sample deft] weigh! 
S2 lb&. . fleet would weigh 42 V 



12,000 fibers around a man- 
drel, Precise control over the 
winding process, the viscosi- 
ty of the resin, and curing 
temperature prevents voids, 
kinks and other defects that 
would reduce the fibers' load- 
bearing capability, 

Unlike steel or titanium, 
composite nub hulls are posi- 
tively buoyant , eliminating 
the need for bulky syntactic- 
foam buoyancy devices that 
limited the mobility of earlier 
deep-diving craft. 
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A Sticky Situation 



( NEEDED TO replace the 
lower radiator hose on my 
pickup truck — which isn't a 
job that [ normally would try 
myself, but it seemed like it 
was pretty straightforward. 
I was going to be draining 
and replacing the antifreeze 
anyway, a job that I usually 
do myself. 

My wife was pretty darn 
frosted when J broke the 
hose connection clean off the 
radiator. Wound op having 
the car towed, the radiator 
replaced, and the whole mesa 
cost almost $4(X). 

Save my marriage and tell 



me this is one of those things 
that just happens. 

JOHN CASTE 
SHHEVEMUT.LA 

/ *m not Dear Abby^you'lt 
have to make peace domesti- 
cally you And I canY tell 

you that it's one of those 
things— you needn Y ftaoe bro- 
ken the radiator. But I can tell 
you a couple of things that 
might have helped 
If the radiator hose sticks r 
dan Y try to pry it off with a 
screwdriver or some other im- 
plement. If you cant tightly 
twist it off, don Y take a chance 



on breaking the fitting off the 
radiator.. Just use a sharp 
knife and cut off the hose. 
Simple, yes? 

And Us probably &*> lute to 
kelp y ou much now, but other 
ham-fisted Saturday me- 
chan ics m ight profit from 
this tip— you probably didn't 
have to scrap the radiator , 
Any competent radiator or 
welding shop could have sol- 
dered ike fitting back onto the 
tank for a few dollars. 

T ravelin' Van 

I do a lot of traveling in my 
Dodge Caravan. The owner's 
manual says to use 5W-30 oil « 
but while traveling, I've 



been told by Severn! Dodge 
deale fk that the oil is too thin F 
and the engine will freeze up 
if 1 continue to use it. A deal- 
er in Southern Texas said to 
use straight 30- weight, while 
another dealer in Arizona 
said 1 should use IDW-40. 
The dealer here in California 
said 1 would void my warran- 
ty ifl didn't use the SW-SO. 

Pm really in the dark. 

DGNST.AUBIN 
LONG BEACH. CA 

Don , your letter is typical of 
about 15 percent of the Car 
Clinic moil / read daily. Peo- 
ple are really confused about 
what kind of oil to use in 
their cor or truck p how often 
to change it and whether they 
really need to use some kind 
of snake-oil supplement to 
make their engines last as 
tong as the manufacturer in- 
tended Your engine won't 
freeze up if you use the recom- 
mended oil in ordinary 
service. 

To you. and everyone else 
who is can fused about what to 
do— here's the definitive ad- 
vice : Read the owner's man- 
ual. Use what it says, and 
change the. oilat least as often 
as recommended for severe 
service, usually every two or 
th ree thousand m ties , 

Now, here's why Dodge r 
and mmt of the mr manufac- 
turers are recommending 
5W- and WW^3Q oils instead 
of the thicker viscosities of a 
decade ago ft's to improve 
fuel mileage by lowering 
viscous drag and pumping 
losses, and thai represents 
money in your pocket 

Before anybody gets upset 
that they've shortened the life - 
span of your engine to sa ire a 
few pennies , ifs not a big 
deal, When the industry 
started to lower viscosity rec- 
ommendations, they changed 
surface -hardening specifica- 
tions , clearances and a lot of 
t Plm l*f t a m li p pi iffr iflj 
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225 horsepower at 4200 rpm. 300 ft. lbs, consumer-reported problems in a series 
of torque at 3200 rpm. Gas-pressurized of surveys of all Ford and competitive 

struts up front . Quadra-Shock system i n ’81-’89 models designed and built i n Nort h 

the rear. And four patches of extra fat rub- America. At Ford, “Quality is Job 1," 
ber on the pavement. Mustang GT. Grab A! j 1990 Mustangs arc equipped 

(into I be five-speed and make your move. with a driver air bag supplemental 
lI s a kick in I he tranny. restraint system. 

Best-built American cars. 

The best-built American cars are built tt* „ 1 m jt w* ™ f^<nP 

by Ford. This is based on an average of J/OIll iVlUSldll^ VJ X 



225 horses are bound 
to kick something. 
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other things internally to make the new 
oik work. 

There's usually a temperature scale of 
oil viscosities in the manual t which sug- 
gests slightly mare viscous oik in really 
hat climates. Read and follow the recom- 
mendations. 

Some manufacturers have identified 
premature engine -wear problems with 
lQW*4Qoik.A 1QW4Q is basically a f 0- 
weight oil with a viscosity index improve 
er (VIP) added to prevent it from 
thinning excessively at higher temps. 
The VIP tends to break down, leaving 
critically thin oil. To compound this 
problem r VIP isn't oil — and modem en- 
gine lubricants are sometimes com- 
pounded with as much as 20 percent 
additives. So, avoid using oils with ex- 
cess amounts ofViP + 

Running A Flashing 
Yellow 

1 have a 1984 Cutlass Ciera 6-cylinder 
sedan with over 90^000 miles, Some- 
Limes, months apart, the yellow CHECK 
engine light will flatili at speeds be- 
tween 34MO mph. Mr. CoudwTench hat 
checked and checked, and says the cir- 
cuit setting is okay. If! stop, and restart 
the car 1 the light slays off. 

H H. HOLMES 
HYDE PAftK. VT 
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CARE 

TIP 



Don't Get Crossed Up 

Installing replacement U -joints is pretty straight* 
forward — just un bo It 1h e dri veshatt at the ax le and 
pull the whole drives haft out from under the car. 

Mow you can stand up comfortably at your work- 
bench and pull the snap rings, replace the old 
joints and reinstall. That's SO minutes, tops. 

But, there's a good chance that the original joints you're replacing didn't 
have grease fittings (which is probably why you had to replace them when 
they fi na I ly ran dry) . J ust remember whe n mstal I i ng the new ones to p u l the 1 it- 
tlng in compression, not tension. 

Figure out which way the driveshatl rotates. In si all the trunnions 
(the cross-shaped parts) so the fitting is squeezed be- 
tween yokes instead Of pulled apart. 



shaft 



Install AGemffGaraee Door Opena; 
And^fe Guarantee 
ftMScrewI^YiurDooc 
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Your Cut lass 7 s problem is obviously in- 
termittent The computer is supposed to 
trap an error code whenever it Spots a 
problem — thafs the “circuit setting" Mr. 
Goodwrench soya is okay. Apparently 
the problem is transient enough for the 
computer to consider it forgetto ble. 

There is a toot r called a mm tool, that 
can be hooked up to your computer that 
will read the computer's error codes 
white the light is flashing. Bui you* U 
have to convince a mechanic to drive 
your car around until it starts to mal- 
function , or loan you the tool to leave 
hooked in and retarding. 

Since this happens only every few 
months p neither of these seems like a 
good possibility, ff your ear is otherwise 
working properly t Fd let it slide until you 
have a symptom, or the light stays on. 

Cheap Guy 

I got into something of a discussion with 
a bunch of the guys around the shop , and 
1 hope yuu can win a bet for me. 1 think 
Wre being fed a lot ofhotwy by the anti- 
freeze manufacturers who tell us that 
antifreeze has to be replaced every two 
years. All that really wears out is the 
antirust ingredients, and I feel that all J 
need to do is add a can of antirust and 
never drain the perfectly good coolant. 

NAME WITH HELD 



Kind reader r your letter ts representative 
of several Tve received in the past few 
months. Fve omitted your name because 
I don't want you to be the only one l call 
foolish. You others know who you are. 

The antirust , or more correctly, anti- 
corrosion additives in commercial cool- 
ant are added to prevent not only rust 
from the iron parts of your cooling &y&" 
tem from plugging things up , but also to 
prevent corrosion in the nonferrous 
parts, as well as electrolysis caused by 
dissimilar metals, They air exhausted 
by combining with the metals, leaving 
soluble salts instead of sludge. 

After awhile, even these soluble salts 
will build up into a high enough concen- 
tration to settle out. And you need to re* 
move them from the system, not just 
dump more in, Also , there's a certain 
amount of insoluble junk that builds up, 
which is why coolant looks muddy after 
awhile. 

Stop being so cheap — fresh coolant 
will set you back about $15 every other 
fall. Which is probably less than the bet 
you lost. M 



DO YOU HAVE A CAR PROBLEM? 

Jt*4l MfM atoici it Mail yfHLfiiwttiinn tip (V 
Clinic, 22 A W, 571* <5t , New 

York, NY IOOI 9. WAilf letters, /ojei or phone 
calls cannot be answered individually problems 
iff general inifimn mil be (imi-UA.mt in 6** min mn. 



SERVICE TIPS 

■ Chevrolet T SB 89-01 -3A fells 
about the importance of 4-wheel 
alignment, Including what kinds of 
symptoms customers might com- 
plain about if their vehicles need 
alignment. Even cars and bucks wiih 
nonindependent rear suspensions 
occasional |y need alignment . 

■ If your Me rcu rv Tracer or Ford Fes- 
tiva has a chirping or squeaking 
noise, TSB 69- : '- 1 3 deiaifs installa- 
tion of a new 2-p'-; ca timing belt guide 
plate to reduce me contact between 
she plate and timing bail 

This TSB also shows how water 
poured onto the bell when the eriy ,-,e 
is running, can bo used to diagnose 
the problem. 

■ Peugeot has a sticker io attach lo 
the 6-pHlar el y our 405 1 1 1 1 be used to 
let mechanics know how many of the 
factory s authorized wa rr a my, recall 
modifications have been made to the 
car wilhoul the mechanic needing to 
took up the car's records. 

■ TSB 18-54-08 details bow to cor- 
rectly adjust the !ti nettle- position sen- 
sor on 86-B8 Jeeps with 2.5L and 
4.0L engines. This should cure high 
idle. sluggish acceleration com- 
plaints. 




* Easy Installation Fewer parts lo assem- 
ble using a fully illustrated guide and easy 
tih follow instructions. 

* Clean, Quiet and Simple Genie Direct 
Screw Drive means quieter operation and no 
chains to stretch or reset 

* Security. Solid steel strew provides a 
positive security loch Versus slack chain 
cfrivE systems. 

* Safe UL listed with standard features 
such as automatic safety reverse if the door 
meets an obstruction or Fails to close within 
21 seconds of activation and compatibility 
with uur exclusive feme Safe-T-Beam' p 
non* contact to versing system. 

* Unbeatable Warranty Every feme Screw 
Drive garage door opener is covered by uur 
exclusive Genie Pro-TeclT Limited a 



Warranty, the best in the industry 
Anti uur products are hacked by the 
largest dealer network in the business. 

Genie Screw Drive openers. Take 
one home hit it up. It w on’ t let 
yuu down - until you want it to 
Fur the name of a nearby tienie 
dealer, call I4Q0'S7'GE!?JE. 

trtn\* P.tfi5[KTEd Trjik-raaik of 
(knit 1'inr.g. tpc. 

Akron, OH MJ24352 



Because Genie 
has the first complete 
line of Screw Drive garage door 
openers for DoIt-YaurKlfers, Genie Screw 
Drive openers have always set the standard 
for reliability, security arid convenience But 
until now they were only available prefer 
sionahy insulted. 

Now. Hunks to our innovations in screw 
and tail engineering. Genie Screw Drive 
units can be easily transported and installed 
at home. 

All our Dfrlt Yourself Screw Drive openers 
come with the features you want most 
* Ehir ability. The solid Steel screw has the 
strength needed (or years uf tmuhle-free 
operation under any condition. 
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the perfect set of tools 

for every job 
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Tool up now with any 3 of 
these great do-it-yourself titles 
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PUS PfiPCE U«4f 



01 W 

FtfE PRICE 111 W 



PUB FVflCE Lift 




IHi 

P« PWICJ Pit* 
SOFTCO™ 




U4T 

ins ffisri mtf 




00*7 

PUB PSECI ItIH 



The sharpest, the strongest, the most dependable 
tool in the world is know-how. And know-how (the 
tool to do it right) is exactly what you get from 
Popular Science Book Club®. 

In fact, with a little effort on your part and the 
tools and techniques the Club brings right to your 
door, there’s virtually no project you couldn’t handle 
around the house. And that includes building your 
own house! 

Here’s what you can look forward to as a 
Member of Popular Science Book Club: 

• Know-how that's backed by 25 years experience 
as America’s oldest and largest do-it-yourself club 

• Club prices — 25% off publisher’s prices 

• Special discounts of as much as 50% off 

• Shop at home convenience 

Take a look now at some of the handy titles you’ll 
want within reach and pick any 3 for just $3.95 
(plus shipping and handling with membership), 

ORDER TODAY! Mail coupon to: Popular Science Book Club® 

1716 Locust Street, F.O. Box 11464, Des Moines, IA 50336-1464. 
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How the Book Club Works: 

Papular Science Boole Club gives. you an array of choices, 
hut the decision lb yourc. You buy only what you want 
end you always have at least 10 days la make a dccteiorl, 
We']1 send, you our regular maLling - lh« Club Bulletin — 
once every four weeks (13 times a year! pEtl* She Special 
Member Mailing Each Club Bulletin will describe car 
Mrt in. Select iiMi. * ip&rLnJ book chosen by our editors, and 
over 50 other choices. If you would like the Mam 
Selection, do nothing, it will be sent automatically, For 
another book, or none at all, mark yuui preference And 
return the card by the date specified. You II always, have 
St kiwi !□ dmya to decide- 

Sbonld the Bulletin arrive laie and you teceiva an 
unwanted letection, simply reiurn it at our expense for 
full credit. All you agree La huy is two additional hooks 
over the next year at regular price. (A shipping and 
handling charge plus applicable ftaie-s tax h added to all 
shipment*. I And you may cancel your Member* tup «| any 
time thereafter. 

If card Ls miMing. write ua at. Popular Science Book Club 4 

171* UceiM St, R0- Boa 1I4W. tks Mome* I A 50336^4*4 
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Special Membership Offer 

Ple4s£ enn:>ll me ai a Member it PnpuJjf Scififtoe IkxjfC Club* arid 
viwj mMhs 3 ■Mdecnnna mdlCKled hy thr. ni.imben: I h*v« filled in 
helcw BlII me jiiiE S3.45 plui shipping and handling !und tulei Lax 

wbrre appli«TJihki I Di>d*nt*nd Hfw M^mherdup Plan ai4e»cnh*4 in 
this ndvftfirtmnEirH and awee to buy jtm 2 mute olTthnui at Club 
pricti dunng the nut 12 mnntfci, 




Signature 

Your Guuu Ere; If Fur any rrat!'ij yau are n<A ianihrd wieIi the 
mtrodurtnry Lhipmenl . yam may return. ynur 3 hooki withm 3 weeks. 
Your meffL^ttliip will bt canceled &u-d you wall uwe uuLh/mg l25->i75fl 
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Stale 1 
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Special Half- Price Dflt rl If you wbk. uie this box to pick a 4th b rak 

now Fnr ju.il 5DT- tiff the publishers pore (plus 

thippiikg. handling and jippSicnbh? labe-i tax}. 

Ofl in > ■:*£ em r J A A cmJy All ipi1p«i n uih|*i r ci .'^pirnr-i by hipaar kwu p b-.-ii C^ib fc 
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OLD HOUSE 
RESTORATION 

BY BOB VILA, Contributing Editor 




Floorcloths And Linoleum 



W HEN IT S TIME Lu 
think ’'flooring irt yciiir 
restoration, don't overlook 
two of the more color&l ways 
to treat an old house flour: 
floorcloths and linoleum. 

Since they follow one anoth- 
er historically in the evolution 
of RfXiringimteriak< 1 lend Lu 
group the two together. Plus, 
both Lend an unmistakable air 
of day* past tci a room. 
Understanding what was 



Co n tribu ting Edita r Bob Vita 
hasted public television's it Thi* 
Qtd Haiti*'* far 1 0 years . 



commonly owed years ago, 
along with a brief look at 
what's available today, will 
help you decide what's appro- 
priate for your home. 

Floorcloths 

A popular, buL expensive r 
Ifith- ami MUb -century floor 
covering, floorcloths were 
commonly found in parlors, 
dining rooms, great rooms, 
service areas, hallways and 
stairways. The best floor- 
cloths were made of one solid 
piece of guod-quality canvas. 
The doth was painted many 



times over on both sides with 
oils. Because so many coats of 
paint were used— it was not 
unusual to find canvas that 
had boon painted from four to 
seven times — the finished 
product was actually hard, 
like linoleum. 

Many floorcloths were hand 
painted or stenciled. The* ear- 
lier floorcloths were generally 
composed of simple, geomet- 
ric designs* like squares, 
blocks, cubes and diamonds. 
Some were only one color, 
with or without a designed 
border. Marbleizing of bot h 
types was also popular. As 
time went on, floorcloth de- 



New vinyl flooring adaptations 
of okf JJnaJetifn deilgra— 
like Armstrong's Slack Tie 
product— flaw just bw 
introduced. 

sign became even mam ornate 
or complex. Busy designs , like 
those encompassing florals, 
can be found on some of these 
later cloths, which were often 
block printed. 

Fortunately, there are sev- 
eral companies that specialize 
in making the hand-painted 
and stenciled canvas floor- 
cloths today. One I'm familiar 
wdtbp The Olde Virginia 
Floorcloth & Trading Co. 
(P,0. Box 3305, Portsmouth, 
VA 2370l>, specializes in cus- 
tom reproductions of 18th- 
century designs. Another, 
Pern squid Floorcloths By 
Kathleen Mack (Round Pond, 
ME 045&1} P makes floordotlis 
in traditional and country 
designs. 

Linoleum 

Perhaps a hotter- known floor- 
ing material, and one with 
quite a bit of nostalgia tied to 
it, is linoleum. A natural or- 
ganic wood product, it's gen- 
erally composed uf cork and 
linseed oil that's pressed onto 
a jute or burlap back. Invent- 
ed in England in 1863* lino- 
leum production came to 
America 12 years later. It was 
an inexpensive, durable and 
easy-to-clean alternative to 
the painted floorcloth. His- 
torically, linoleum tended to 
replace floorcloth* in bigh- 
\ raffic areas like entry halls 
and kitchens. 

Early linoleum patterns 
were seen as attract] ve in that 
they emulated better flooring 
materials on a cheaper basis. 
For example, it was possible 
to buy this organic flooring 
patterned like tiles, carpet’ 
ing, wood parquet or hard- 
wood. Most middle-age 
readers are probably familiar 
with some of the mope popular 
types of linoleum — their de« 
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WHERE WILL YOUR ENGINE BE 
WITHOUT OUR LEAD SUBSTITUTE? 







As leaded gas becomes harder to find, it means 
harder times for some engines. That's because 
they need the protection lead gives them 
against excessive valve wear. 

But now with Valve Ann or I^ad 
Substitute Plus, you can get that 
protection even when you use 
unleaded fuel. It controls 
valve problems by re placing the 
cushioning effect of lead. Plus, 
it deans the carburetor for 
maximum fuel economy and 



Vh-ITi 



lower emissions. Not to mention 
longer engine life. 

Major engine manu- 
facturers recommend 
the formulation of 
Valve Armor. Si mply pou r 
a bottle into the gas tank every' time 
you fill up. The convenient 4-pack 
lets you keep a supply on hand. 

With Valve Armor protecting 
your engine, using unleaded gas 
is no longer a problem. 
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script ions alone can biing back memories 
csf ehitrlhiNJcl kitchen and bathroom floors. 

Perhaps one of the most popular lino- 
leum designs is a , pat Lem composed of dif- 
ferent shaped, irregularly arranged, 
small rectangular reddish hrieks. Other 
popular patterns include black-and-white 
Liles, octagon*. florals and diamonds, as 
well ra twirled, marbleized floors. 

Although American production of this 
flooring ended in Lhe early T 7Gs, several 
types of linoleum are still being manufac- 
tured in Europe and imported. This 
includes different gauges of solid and 
marbleized rolls and tiles, Battleship lino- 
leum, the heavy^gauge plain flooring ma- 
terial you'll find today, is a homogeneous 
solid color all Lhe way through to its can- 
vas back. Its thickness and durability 
made it a pejf juiar choice for the flooring in 
public buildings years ago. Today, it h s 
available in a variety of colors, mcluding 
gray, tight brown, beige and terra red. 

There are a handful of companies that 
sell linoleum in the U.S. today. Two that 
I'm familiar with are Linoleum City (5657 
Santa Monica Bkd. , Hollywood. CA 
&003«: 213-163 17291 and Bangor Cork 
Co, , Inc. (William and D Streets, Pen Ar- 
gyll PA 18072; 215-863-9041). 

As far aK J know, no uire is manufactur- 
ing printed linoleum that replicates the 
patterns of the past, like florals and tiny 
tiles. About Lhe closest you can get to rtu- 



plating these old floors is with some of 
Lhe patLemerl vinyls made today, 

Today's vinyl lookaJIkes 

The biggest drawback Lo using a vinyl 
floor in place of linoleum in a restoration is 
that the modem material has a finish anti 
texture unlike that of linoleum, which 
Was smooth and virtually untexturod. 

You Should insider, too, that Lhe print- 
ing process used years ago w r as riot as so- 
phisticated as our current technology. So 
the level of variation and detailing of 
printed linoleum was plainer and simpler 
than same of Lhe materials you'll find to- 
day, However, since most of you aren't 
working an a museum-quality restora- 
tion. choosing a vinyl adaptation of an old 
linoleum pattern ts a perfectly acceptable 
w ay to add some interior period flair, 
Although most vinyl floors aren’L mar- 
keted as such, a glance through some of 
Lhe major manufacturers' product cata- 
logs shows several patterns thaL are defi- 
nitely adaptations and in some cases 
reproductions of old linoleum designs. 

For example, you'll lind vinyls that imi- 
tate LhaL Irregularly arranged", small red- 
dish brick pattern t mentioned earlier 
Considered Lhe best-selling floor of all 
time by some of today's leading floor man ■ 
ufseturers, this vinyl design i& a good 
enough substitute for linoleum in an early 
20th-century kitchen. Other patterns 



available in vinyl include black-and-white 
diamond tiles, white tiles with black cor- 
ner blocks, wood planking and octagonal- 
type designs. 

While I was writing this column. Arm- 
strong World Industries, Ine, (Lancas- 
ter, Pennsylvania) announced it w r as 
bringing back some classic linoleum pat- 
terns of the '30s and 40s in its new Encore 
Collection. The new geometric patterns 
include a traditional checkerboard pat- 
tem set on the diagonal and small square 
blocks of color set in Lhe comers of larger 
neutral -colored blocks. 

No matter what type of treatment 
you're interested in for your old -house 
floor, a good book to consult before you 
make a final decision is F/wr Coven ngs 
For Historic Buildings, by Helen Von 
Roeentiel and Gail Caskey Winkler (The 
Preservation Press, 11£88). If you can't 
find it in your local bookstore, you can or- 
der it direct from the publisher National 
Trust Fur Historic Preservation, Mail 
Order Dept. h 1600 H St. N.' W. . Washing- 
ton, D.C. 20006; (202} 673-1200. h costs 
$14.95, pltks $3 shipping and handling. 

Knowing more about floorcloths and li- 
noleum can only help you make the light 
choice when it comes to dealing with your 
old-house floors. It's nice to know both 
material* arc still available, and also that 
some of today's newer materials make a 
fire substitute for the latter. M 
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VVlirri. in lhc nmr&t 1 of hnrndrtim 
human events you t Ii*h -n 3c Ingn yfnir 
own way, get on a motorcycle that's 
l.lnvd u i ^ ill I tic sunn 1 flnvvl ion 

< m 't * it i fch&I Coast r Where 
inolorcyclii ig r a let's ' m new nit ■lining 



With ln'iiuty, grace and tMtoeeraa 
brilliantly foiled into one fully inte 
grated sport touring madimt ■. 

Wit h a 45-degree. H( Hf ]r r V- t win 
engine that jmts out ahmad range of 
[k >vvor And a tow < vnl nr of gravity 



that, nmhinfd with its highly irspon 
sivp suspensx in, delivers handling 
tin u will set yon searching for i 'iin.es 
Its new windscreen provides you 
with the perfect hainnee hel wi» 
wind protection and that sensory ex 
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( lie res s in subs! it ute for experiet ire, 
i )nce you rirk 1 the Pa rifi t Coast, you 
will i n i|< l tin m * i rut tis t< j 1 «? sdf-ivitkaiL 
How you ride is as imiwirtant <is 
what you ride. So Honda will reim- 
burse ynu Hi]- taking an MSP rider 



pp-riejH ■ yrn in* after, 
clamshell trunk holds ran 
with room to spun. 1 . Anti while ynu 
may never need it, this |xist modern 
milestone comes with a 3t> mouth 

unlimited mileage warranty* But 



HONDA 

Come ride with us. 



training course wl**n yt m hi iv any m > w 
street legal Hmidii’ Please read our safe 
ty infnrmuLii in ail in 1 his magazine. 
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FREEWHEELING 

BY MIKE ALLEN, Assistant Auto Editor 






0-mo)d911 belie the total re- 
vamping of the chassis. A full 
85 percent of the ear \s abso- 
lutely new, owing only the 
roof, glass* doors and in- 
terior to the previous car. 
Porsche started with a com- 
plete! ly new SLG-Uter 250- hp. 
air-cooled flat Six, finally re- 
alizing that the original 2-tiT- 
of similar concept wasn't up 
to another overbore. This 
new- powerplant delivers as 
much torque, 228 lb. -ft., as 
most 5-liter V8fl P and still re- 
tains that Wonderful fiat-Sis 
song through the gears, 

The MflcPheracin-atrut 
front suspension wvs aban- 
doned for upper and lower 
control arms for better road- 
holding during hard corner- 



ing. Power steering Is 
standard. In spite of all the 
changes, it still lets you feel 
the road through the wheel — 
a Porsche trademark. 

The rear suspension still 
uses a semi trailing arm, hut 
now has coil springs, instead 
of the lime-honored torsion 
bars. The interior is almost 



unchanged, right down to the 
anachronistic position of the 
key on the dashboard to the 
left of the steering column. 
One welcome change is the 
complete revamping of the 
heater and aJu controls, re- 
placing the older car's forest 
of insert! table levers. 

As you can see* the exteri- 
or Facade still is derived di- 
rectly from the original 1955- 
vintage Mil coupe. Porsche 
wax very intent on retaining 
that silhouette — so much so 
that even the sugar- scoop 
and whale-tail rear w ings 
w r ere inappropriate. 

Borrowing a trick 
from the masters of 



Portche Carrera 2 Cabriolet retains smooth line? of coupe. 



techno-chic, the Japanese, 
the engineering staff found a 
way to retain the shape with- 
out leaving the car with a 
highly positive diffident of 
lift, over the rear wheels. A 
Hcnu.ll electric motor deploys 
a spoiler aver the rear deck 
when you hit 50 mph, and 
pulls it back in when you've 
slowed Co li mph + For those of 
you who like to Impress the 
gang at Burger Chef, there's 
also a switch on the console lo 
run it up and down at whim. 



Tlptronk i mleroprocwor tails 
for shifting someplace In five col- 
ored areas | numbers 1 Through 
5 J r depending on engine power, 
rax* Of acceleration, cornering, 
vehicle speed and several other 
la t tors. Conventional I rant - 
million would shift either for 
[E fconosny or [5/ peed, con- 
trolled only by engine speed 
and Throttle position. 



Back To The Future 



T he speedg was 

camped on an even 250 
km/h. As 1 passed the sign 
announcing the impending 
approach of the Swiss bor- 
der. I grabbed the gearshift 
lever, lightly flicking it an 
inch to the right and then 
back an inch. 

I know, I know. Even tak- 
ing one hand off the steering 
wheel at MH seems like idi- 
ocy to mosL American driv- 
ers in the post-0 PET era. 
But this was West Germany h 
where top speeds on Lhe 
autobahns often outrun sin- 
gle-engine Cessnas, 

The Carrera 2 that I was 
[J riving is lhe replacement 
fo r the car that made Porsche 
a household word, and the 
Stuttgart automaker felt 
that the best way to get to 
know it would be to drive 
from Frankfurt to Nice. 
Autobahns, twisty mountain 
roads and 5-atar meals at 
intimate little French cha- 
teaux— hey, it’s a tough job, 
but somebody,.,. And they 
were right — it takes more 
than a few miles on a test 
track to appreciate the con- 
siderable engineering effort 
that the Carrera 2 reflects. 

The comfortably familiar 
looks of the 25-year-old Jell- 
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ftear-detic aJrdiun extendsand netrxti dutonutEulJy. 



Like my rear-engined cur, the masa 
of the engine cantilevered out pa#L the 
rear wheels will keep you con acinus <]f 
your mortality if you drive like an idiot. 
But two things do work in your favor: 
The tail in much leas likely to pass you 
up, as the car is much bettor-balanced 
than the old 91 1, especially older, 'Gfia 
and '70a vintage versions . Porches do 
deserve their reputation as a driver's 
car, one that will bite you if abused. Sec- 
ondly, the new car has such high limits 
of road holding and handling that only 
somebody who is going much too fast 
will ever get into trouble on the road. 

The purist Porschiste are undoubted- 
ly clicking their tongues over the entire 
concept of an automtic-transnussioned 
91 1— as they did when the easily forget- 
table Sporlomatic semi-auto came and 
went in the “60s. 

In the metal, the Tiptronic is nothing 
more than a conventional 4-speed plane- 
tary automatic transmission, driven by 
a locking torque converter and sprout- 
ing a be-llhouEing/differentisl case and 
external driveahaft to turn it into a 
transaxle. Porsche actually buys the 
transmission elsewhere, but as the 
nerds say r it's all done in software. 

Porsche spent years developing Its 
PDK transaxle for use in turbocharged 
Group-C endurance racers. With two 
separate clutches and computer control, 
the gearbox would change when the en- 
gine reached the appropriate rpm, al- 
lowing full-throttle shifting of the peaky 
turbo motor,, and allowing the driver to 
keep both hands on the wheel during 
twisty bits,. The Tiptronic shares no 
technology with the PDK (which had 
more In enmmem internally with a con- 
ventional 5-speed manual box), but the 
user interface is similar. 

Back to Zurich 

Bombing along the autobahn at the 
aforementioned 260 km.h p 1 had the Tip- 
t name's se lector i n a Mi ve— no surprises 
there. You could loan this car to the 
teenager next door, and he'd have no 
trouble driving it immediately (al- 
though you'd have a hard Lime getting it 
back, Fm sure). But jusL to the right of 
DRIVE is a second vertical gate. There's 
a short throw forward , marked with a 



plus sign, and another to the rear 
marked with a minus sign. So, a little tip 
of the shifter forward shifts up one gear, 
and back, downshifts one gear. Usually. 

The software knows* sometimes bet- 
ter than an excitable driver, when not to 
shift. It won't let you shift down if the 
result is overrewing the engine. If you 
slow down to a stop, it will shift down to 
prevent the engine from lugging. This is 
great at toll booths — or border crossings 
— juflt leave the shifter alone, and it will 
automatically upshift at the red line. 
The bottom line is that shifting can be 
controlled by you, but the software 
won't let you float the valves nr lug 
away from a traffic light. 

It reads your sole 

Porsche felt the Carrera 2 deserved bet- 
ter than a conventional full-auto, to im- 
prove driveability and performance. So, 
the electronic controller has five differ- 
ent subroutines, instead of one or two, 
A conventional trams shifts depending 
on engine rpm, throttle position and 
manifold vacuum. This is usually okay p 
but leads to Borne annoying habits. 
Racking off the throttle on the entry to a 
turn results in an upshift as manifold 
vacuum increases — and then a down- 
shift in the middle of the comer as you 
put your foot on the gas, 

Tiptronic knows rate-of-change of 
your foot, not just position. If you lift 
smartly* ll assumes you want in slow 
down, and remains in the lower gear. 
There's also a lateral and linear acceler- 
ometer* ho there won’t he any unneces- 
sary shifting in the middle of a turn, 
Porsche considers the details propri- 
etary, and wouldn't give more specifics. 

At any rate, three days o Hiving with 
the Tiptronic* driving it back to back 
with Identical cars equipped with 5- 
speeds, have made tne rethink my atti- 
tudes about automatic transmissions. 
Stepping into vehicles with convention- 
al transmissions is frustrating. 

Progress has its price. Tiptronic Car- 
rera 2fi command about a $3000 premi- 
um over the manual's $5S *500, The Cab- 
riolet with Tiptronic is $70,009. But for 
topless driving along the beach in 
St, Tropes traffic, seventy grand seems 
like a bargain, PM 



Clothes 
may make 
the man. 
They can 

also save 




You make more than just a 
fashion statement when you get 
dressed to ride a motorcycle You 
make a statement about safe rid- 
ing practices. 

Wearing a helmet, eye pro 
lection arid protective clothing 
makes sense. And so does having 
a proper motorcycle license, 
Responsible riders read their 
owners manuals too, and they 
never ride under the influence of 
drugs or alcohol 

On a motorcycle, you’ve got 
to look out for yourself Because 
you can be sure nobody else will. 

HONDA 

Come ride wdh us. 

C Hn Amnmn HhihU 4iut Cii, Inc. H-*: 
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HOME FINANCE 
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Homeowner's Insurance 



G ET TWO insurance ex- 
perts talking about 
homeowner's insurance and 
you'll probably hear three 
opinions. If the experts can't 
agree, how is the average 
homeowner going to know? 

Insuring a home is any- 
thing but :» cut-and-dried 
proposition. The subject is a 
complex quagmire of rules, 
ratings, provisions, provi- 
sos, endorsements, exclu- 
sions, ipsos and fectos. 

But there are some simple 
guidelines a homeowner can 
follow to make sure he or she 
La getting the best coverage 
at the low est possi ble cost. 

House value 

Before you start thinking 
about saving money, first 
make sore you're spending 



3a 



enough i Make sure your 
house is valued at what it 
would cost Lo rebuild today. 

The first step is to under- 
stand exact ly what you are 
insuring. Lots of people ini- 
tially assume that this figure 
is the market value of the 
home. But that value in- 
cludes one big tangible 
item — the property the 
house is built on — and lots of 
intangibles, like quality of 
neighborhood and school sys- 
tem, which you shouldn't in- 
cl ude in the valuation . As one 
agent told ua: "Land doesn't 
burn. And if your house is 
blown down, it's unlikely the 
school system will be blown 
away with it. You are insur- 
ing the structure and its 
contents." 

Insurance policies are 



priced according Lo factors 
including the amount of the 
risk t the material your home 
is built of, the volume of 
claims in your neighborhood, 
the efficiency of your local 
fire department, the proxim- 
ity of your house to a water 
supply, and so forth. Ask the 
average homeowner what his 
house is insured for and 1 in a 
lot of cases, you’ll be greeted 
with a blank starts It's possi- 
ble that the owner of a home 
built and insured in 1970 for 
$50,000 could be going merri- 
ly along in 1990 with his origi- 
nal policy at a bargain 1970 
valuation. That’s fine until 
disaster strikes, and that 
same owner is forced to re- 
place a 1970 house at 1990 
building prices, and receives 
only enough money to build a 
car garage where a 2-bed- 
room ranch house once stood. 



It's the same kind of bargain 
as you'll get from a surgeon 
who—if you can't afford the 
operation— will offer to 
touch up the X-rays for much 
leas. 

There are a number of dif- 
ferent ways to come up with 
an accurate valuation of re- 
placement cost. Sources in- 
clude a local insurance agent, 
builder, building department 
or tax office. You can also 
hire a professional appraiser. 

If you’re picking an in- 
surance agent, by the way, 
you’ll have two choices: the 
captive agent who sells one 
company's policy, and the in- 
dependent agent who sells 
the policies of many compa- 
nies. Logic holds that the 
independent agent is the bet- 
ter choice because he or 3 he 
has access to policies w ith a 
variety of features, but the 
local Allstate or State Farm 
agent w r ill give you a thou- 
sand reasons why this isn’t 
true. 

Our New York agent sug- 
gests the easiest way to val- 
ue a home is by the square 
foot. He also takes into con- 
sideration the quality of the 
structure. IntbeareaofNew 
York City he operates in, for 
instance, building costs can 
range from SbU lo Si 10 per 
square foot. By multiply ing 
your local building costs by 
the square footage of your 
house, you’ll have a good 
ballpark replacement figure. 

Contents value 

Next, inventory the contents 
of your home and add this to 
the total for the building. 
Contents are usually figured 
at half the cost of the struc- 
ture, but the burden of proof 
is on you should disaster 
strike. While inventorying 
the contents, consider mak- 
ing a videotape as you go 
along. Although some com- 
panies won’t accept a video 

(Pit oafi fdr?[ tu pqgelS ) 
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Now NRI trains you to be today's 
ftxpart security electronics technician 
as you install and troubleshoot state- 
of-the-art security systems in your 
own home and airla. 



Violent crime, theft, fire. . .they're frets of 
life in the L'.S today liur now there's good 
new s, too. All across the nation people are 
fighting back with high-tech electronic 
security systems. In fact. Americans will 
.spend over 17 billion dollars on security 
services and equipment by the year 1991 

For you, this new consumer demand for 
electronic security systems means even 
more good news, ft means a breakthrough 
opportunity to get in on the ground Floor 
of a booming new industry. Now. no matter 
where you live, you can start a highflying 
career— even a business of your own— in- 
stalling, servicing, and maintaining residen- 
tial and commercial security systems. 

Best of ail. NRI’s ready now to give you 
the hands-on security electronics training 
you need to 
get started 
fast. 



Rig hf away, you get the skills you need 
(a Install and service all security systems 

NRI’s at-home Security Electronics training 
gives you solid electronics know-how', plus 
a complete working 
knowledge of popular 
security devices in 
use today. 

\bu learn how to 
install and service 
magnetic contacts 
and pressure mats . . 
microwave, ultra- 
sonic. and passive in- 
frared detectors . . 
personal identifica- 
tion systems and 
electronic listening 
devices, even cen- 
tral station alarm 
systems and today' s 
most sophisticated 
Hre warning equip- 
ment. But that's not all. J 

Your hands-on training indudes state-of- 
the-art CCTV equipment plus home and 
aulo electronic alarm systems you beep 

NS I gives you hinds-un experience with to- 
day's newest, most popular security system* 
as you train with the professional closed- 
circuit television surveillance equipment 
and high-quality den runic home and aulo 
alarm systems included in your course. 

Step by step, you learn by doing. . .eval- 
uating your own security needs, installing 



complete electronic alarm systems in your 
own home and auto, testing and trotlbfc- 
shooting working alarm circuits. You actually 
safeguard your own property while gaining 



Instaillug httmr xeeuHt\ nthMi tike thi\ elaied-eir rut I ram era and 
monitor is just one tray you ran jnnfer money us a security eln {run In 
terbnician 



the expertise you need to move fist into an 
exciting career— even a business of your 
own— as today’s expert security electronics 
technician. 

Send tor your FREE catalog today 

For all the details about SR I s at-home 
Security Electronics training, send the cou- 
pon today. If the coupon is missing, write to 
NP.J School of Electronics, McGraw-Hill Con- 
tinuing Education Center. -H 01 Connecticut 
Avenue, Washington, DC 2 0008 



Make good money in a 



challenging 
security ele 



career 

security electronics 
even start a profitable 
new business of your own 





ELECTRONICS 

BY FRANK VIZARD, Electronics Editor 



The biggest ever 

This CES happens to be the 
largest ever in terms of ex- 
hibit space, Exhibitors oceu- 
pied 1489 booth* totaling 
803,457 &q, ft. By the end of 
Day 3, your feet feel like 
square blocks. You don't 
dare thin k of all the miles 
you h ve walked. No one, inci- 
dentally, talks in terms of 
days of the week. Everyone 
thinks Day 1 through 4, De- 
pending upon how well 
you're doing, some people 
pray for Day 4 harder than 
others. 

There are over IfiOO jour- 
nalists covering the show, 
which translates as more 
than one per booth. Each 
journalist tries to see as 
much of the show as possible. 
This is no easy feat since C ES 
sprawls out of the Conven- 
tion Center and the adjacent 
Hilton Hotel into other ho- 
tels around town. The Rivi- 
era, Sahara and Mirage 
hotels hold the bulk of the 
spillover, but press confer- 
ences, technical briefings 
and receptions are held 
all over town. The newly 



opened Mirage turns out to 
be a popular exhibit, thanks 
to a manmade volcano erupt- 
ing every 15 minutes in front 
of the hotel and a small colony 
of white Siberian tigers in 
residence- The Sahara also 
becomes an oasis of prurient 
interest to many, as it houses 
a contingent of adult video 
exhibitionists. 

Stars all around 

While the geography is 
daunting, you also have to 
muscle your way through the 
70,837 people from 80 coun- 
tries the Electronic Indus- 
tries Association (EIA) 
reports in attendance, Al 
this CES h same notable 
sports personalities are tend- 
ing their names to different 
products. They include ex- 
basketball g real Wilt Cham- 
berlain, boxer Roberto 
Duran and former football 
greats, Waiter Payton and 
RogEr Stalibach 

By Day 4, you feel as if 
you’ve humped into every- 
one — some maybe twice. 
CE S is not open to th e public, 
so everyone you see Is some- 
how connected lo the con- 
sumer electronics business. 
Much of their activity is re- 
ported in Lhe dailies; — trade 
newspapers put out by three 
different publishing organi- 
sations just for C ES- 

Like newspapers in any 
city— and that's what CES is 
like — some are more infor- 
mative than others. One, 
Twice Today , makes you do a 
double take since it's only 
published once a day. Twice, 
you learn, is an acronym fora 
weekly trade paper called 
This Week In Consumer 
Electronics Twice Today is a 
special CES edition. Of 
course, you don't have to 
read the dailies. CES -TV is 
available on hotel room tele- 
visions and also appears on 
monitors around the show, 

(Pie wk tum to page -U i 



The Flavor Of CES 



T hey come fkom aii 

directions and all places 
as if oti a religious pilgrimage 
to Mecca or Lourdes. In this 
instance, though, their desti- 
nation is Las Vegas. They 
don't come to gamble, al- 
though there are plenty of 
gamblers among them. They 
move apart from the normal 
flow of tourists and resi- 
dents. They can be identified 
during a 4-day span by 
badges pinned to lapels and 
blouses. They are attendees 
of the Winter Consumer 
Electronics Show, 

What is CES, as it is com- 
monly called? Think of it. as a 
World's Fair for consumer 
electronics held twice a year. 
One show is held in Chicago 
each June, but it is the Las 
Vegas show each January 
that has the biggest impact 
on the senses. 

Much of the show's impact 
has to do with Las Vegas it- 
self. The neon madness that 
passes for Las Vegas streets 
seems to strangely comple- 
ment the huge assortment of 



consumer electronics equip- 
ment on display. Consumer 
electronics devices, of 
course, can be major light 
shows in and of themselves. 
With bo many machined, on 
display against what seems 
like a neon background, your 
eyes can be overwhelmed. 

Y our ears aren *t spared e! - 
Lher. The parking lot outside 
the Law Vegas Hilton Con- 
vention Center is packed 
with cars outfitted with toller 
autosound systems. One 
pickup truck, for example, 
packed 25 speakers powered 
by 12 amplifiers made by Pio^ 
neer. Add in a chorus of 
another two dozen vehicles 
sporting monster systems, 
and you're left with sound 
levels that will massage your 
heart at 100 yards. To sit In- 
side one of these cars is to 
risk possible physical Ei>jury 
of the type once deliv ered by 
enforcers for organized 
crime: There's no physical 
evidence of a beating, but 
your insides have turned to 
mush, 
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Radar Warning Breakthrough 

Digital Signal Processing (DSP) allows new ESCORT to warn 
you of traffic radar much sooner than previously possible 



W™ we introduced the original ESCORT 

In i97© r its supersets I'odyoe tdtimoiogv 

provided an Incredible Increase in warning 
distance. One magazine said we “Struck panic 
into the whole radar deteeter industry; 1 
Dur new ESCORT will nave the same effect 
History repeats itsetf 
Since 19 7S, we've continued to advance 
me science of radar warning, and cur original 
ESCORT and PASSPORT have won test after 
test But we've never stopped working to 
develop another breakthrough to redefine 
radar detection again. And now we've done it. 

Incredible now technology 
Our all-new ESCORT provides an incred- 
ible Increase in detection distance. And It'S 
only a fraction of the size of the original 
ESCORT The key is Digital Signal Processing 
(DSP hen Incredible computer technology. 

DSP is used by MaSA to create detailed 
space photos from blurry images. It's used to 
deliver sharp images of inter rial tissue from 
medical scanners, It's used by milctaty radar 
to distinguish enemy from friendly aircraft. 

And now we're using DSP to find radar 
signals too weak to be detected by conven 
tionai technologies. 
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The new ESCORTS DSP circuitry samples 
incoming radar signals 50,000 times a second, 
slicing them into discrete bits of information. 
This m for motion is digitized and continuously 



analyzed by an incredibly fast signal recogni- 
tion computet, The end result i& remarkable. 



Breakthrough p#rformanc# 

ESCORT'S advanced sign at processing 
provides an incredible increase in sensitivity 
on troth bands. Quite simply, this means that 
the new ESCORT picks up radar signals fur 
iner away than weaver before possible, even 
distant instant-on radar signals. And its 
advanced City/ Highway circuitry lets you opti 
mile ESCORT'S warning system for either 
driving environment. 



* * The nett' Escort packs 
ultimate sensitivity into a 
small package. 

■ Nothing else eimi comes 
close f ami no wonder » 

No analog detice can bope 
to match this performance * 11 
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Intuit hr* warn Ing tyitam 

ESCORT'S warning system keeps you fully 
informed . Upon radar contact. ESCORT s a lert 
lamp glows and its v^riawe-puise audio begins 
a slow warning. Si multaneously a bar graph of 
Hewlett Packard LEDs shows radar proximity. 

As you gel closer, the audio pulse quickens 
arm the bar graph lengthens. Vbu'll understand 
ESCORT the fkst time you use il 

No comproffllM doolgw 
We've spared no expense kn making 
ESCORT the best equipped radar detector 
ever. A photocell adjusts the visual display for 
the fight level in your ear (there's also a Dark 
mode for more discreet operation h 

ESCORTS adjustable volume and Mute 
switch let you adjust the audio level, and we've 
added a new "AutoMute" that automatically 
turns the volume down after the initial alert. 



ESCORT'S aluminum housing, finished in 
non-glare brack, provides ruggedness that win 
East for years and years, unlike plastic hous- 
ings. And ESCORT comes complete, period. 



fo 
■ 



C 



OQ nrar 






0*110 



Hw ™w fSCOftt is mry 7/S' r^n and J X/J'' 

Ml ic^ftitortn Includtd 

For installation. ESCORT Games with both 
visor clip and windshield mount. For power 
connection, we supply both a oollod and a 
straight cord to plug into your car's lighter, 
There's also a cord for permanent winpg into 
your car's electrical system, rf you prefer. 

We even inckrde a leather carrying case, 
which fits easily In a coat pocket or briefcase, 
so you 1 II always have ESCORT with you. 

Ttrt-drh* ESCORT art fu Hak 

For more information, or lo place an order, 
just call us tolMrea. We only sell direct from 
our factory ca ydu, and we guarantee your 
satisfaction. 

After you receive ESCORT, ir you're not 
compieiety satisfied within 30 days, jus: return 
it. We ll refund all your money and your return 
shipping costs. There are no hidden charges. 

IMth the new ESCORT, we've revolutionized 
radar detection again. But don’t take our word 
far it. Order today and see for yourself. 



Toll Free 1 - 800 - 543-1608 

Call34*iuur5. 7 oiiv* d 




ESCORT 

RADAR WAfiNiHG RECEIVER 



New Anti-theft System 

Escort cornea with o Tiny "O^rLBl Key” io put on 
your kvyrtng. When you first n&coiv^ your Escort, 
and then about every two monllis, you'll use 
Ogilal Key to “unlock" you* Esc&rT. 

For someone wrui rtoesn'l hay* th« pruper 
Digital key. you t EiCCrT smi pty won't work 



So white your Escort is eatuable ie you. rtfs of 
utue value to a mier 

Our new Dygnal Key 
security system will 
help Keep .4 — f. 
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ELECTRONICS f'CVm gmravf from pagu $2} 

Many of this year's show-goers were 
draw’ll to this CES because it is the first 
of a new decade. The consumer elec- 
tronics industry had a big influence on 
peopled lifestyles in the 1980s. The vid- 
eo cassette recorder made its big splash 
in the last decade. Over 79 million VCRs 
were sold during the 80s and a new busi- 
ness, the video rents] store, was creat- 
ed . The 19£0s also witnessed the 
development of digital sound on com- 
pact discs, cellular phones 1 camcorders, 
personal stereos and other products 
that have affected our I] vcs r 

Not every product introduced at CES 
is destined to have a great impact, of 
course. An $8 digital watch shaped like a 
handcuff introduced at this CES under 
the name TlmeCuf is strictly a novelty. 
At the other end of the novelty spec- 
trum, Mitsubishi introduced a 120dm 
projection television— the biggest ever 
marketed — that costa $20,000 installed. 
While the 1990s will hold some sur- 
prises, no doubt there is some evidence 
of the shape of things to come at future 
CES exhibitions. 

One product already written about 
extensively is High' Definition Televi- 
sion (HDTV). While still some years 
away, the debate over which standard 
to use and the level of government in- 
volvement in its development continued 



at CES. Panel discussions involved sev- 
eral members of Congress and industry 
representatives. Howe ver it ad shakes 
out, HDTV and the widescreen viewing 
it promises seems destined to happen. 

Another video product that seems 
certain to become a reality is the flat- 
screen teie vision that utilizes liquid- 
crystal displays (LCD). While the 
picture q uality of small LCD televisions 
is now pretty good, the quality doesn't 
extend upwards into larger sizes just 
yet. Look for this problem to be licked in 
the coming yeans. 

Justus in 1980* there's atill a Jot of talk 
about the marriage of audio and video. 
While audio and video are clearly dat- 
ing, they're nut quite hitched. “Home 
theater'" is likely to become a catch 
phrase in the years to come, particularly 
if an aging population starts to cocoon 
around the hearth aa industry pundits 
predict. 

Home automation 

Perhaps destined to have more of an im- 
pact on lifestyles is the concept of home 
automation. The idea is to have a control 
center with mastery over every elec- 
trunk device in the house. All household 
devices that plug into a wall could be 
accessed via a television monitor and 
control box in the kitchen, for example. 



You’d also be able to access the control 
center via telephone so that an air condi- 
tioner could cool a room before you ar- 
rive home, for instance. Standards are 
being formulated this spring by the 
£!A. 

Personal electronics is also an ex- 
panding category. The Sony Walkman 
was just the tip of the iceberg. The fu- 
ture looks tiny. As CES ended, Sony an- 
nounced plans to market by year-end a 
digital audio memo recorder that uses a 
2-hour cassette the she of a postage 
stamp. Look for more personal video 
products as well as business-related de- 
vices like electronic organizers, pocket 
computers and personal fax machines. 

Attendees of future CES events wull 
also have some type of car navigation 
system that will direct them to the show 
and to the best restaurants in town. All 
the information needed to get around 
Chicago or Las Vegas will be on a CD- 
ROM disk for display on an in-car 
monitor, Blaupunkt demonstrated a 
prototype car navigation system like 
this at CES in Las Vegas, which gives 
you the feeling that this product and 
many more are just over the horizon. 
Certainly a lot more will happen than 
the organizers of the first Consumer 
Electronics Show in 1967 had e ver envi- 
sioned. m 
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Spare-Key Locking Gas Cap ™ 

You'll never be locked out of your car again. 



Keep up 7 q 4 spate 
keys m hi'cJcfen 
comportment 
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(Not Sold In SEcwre) 

l No wailing lor your auto 
clut to rescue you. 

I if your auto is stolen, 
lank cannot be fueled. 

i Fils virtually any car, 
truck or van. ..Domestic 
Or Foreign. 
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PROFESSIONAL QUALITY 
WEATHER STATION 
NOW AFFORDABLE 
ENOUGH FOR HOME USE! 
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■WIND CHILL 
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HOM E FI NANCE t C*ntim^djrnm jaigg $$} _ 

as proof, it p & a good thing to have. Keep another 15 percent if you go all-nut to 



receipts for the conte nt* in one place, as 
long as that place isn't inside the house 
in question, if, the house bums down, it 
won't do much good if the receipts go up 
in smoke with it. Try a safe deposit box. 

For an additional 15 percent added to 
your policy, you can get what one agent 
told us is one of the greatest values in 
homeowner's insurance. It is called re- 
placement on consent and means that for 
the surcharge, the company will agree 
to reimburse you for the replacement 
cost (read that the new cost) of your posr- 
sessions. Otherwise, you'll get the used, 
depreciated value of your sofas, beds, 
hi-fis and everything else, which can be 
considerably less , 

Credits 

With these figures in mind, you're ready 
to starL saving money. Credits are in- 
surance lingo for discounts you can get if 
you meet certain conditions. 

Probably the biggest reduction — up 
to 25 percent— comes off when you opt 
for a bigger deductible. If* far instance, 
the standard deductible — the amount 
you have to lose before you start collect- 
ing— is 5100, taking a $500 deductible 
can save you a lot of bucks on your 
policy, 

Allstate, for instance, will give you 



protect your home from fire and theft 
with sophisticated security hardware. 
You get 10 percent for maintaining a 
central alarm connected directly to the 
police station (5 percent for a local alarm 
system), and another 5 percent for in- 
stalling a fire extinguisher, smoke de- 
tector and dead- bolt locks. 

Some companies offer a new -home 
credit, in some cases for homes up to 20 
years old. This can be either a fixed dis- 
count! or calculated on a sliding scale 
that drops a percent for each year. For 
instance, if a brand-new house gets 20 
percent off, the discount will be down to 
IS percent when it's five years old. 

A renewal credit of 5 percent will be 
given by some companies simply far re- 
signing with them on Lhe anniversary of 
the policy. Other companies offer a dis- 
count for customers who have more 
than one type of policy with them, such 
as home and auto insurance. This is 
known as a package credit and can rep- 
resent a 2-percent discount. 

Far an older home, you may be eligi- 
ble for a disco uni if you install a new 
roof, updated heating or make electrical 
improvements. A typical discount is 2 
percent per renovation . 

Nonsmokers can be eligible for a dis- 
count, the rationale being that if you 



don't smoke, you are less likely to- light 
up your house. The savings can be 2 per- 
cent, plus what you save on cigar fits. 

A good-risk discount is sometimes 
available to a homeowner w r ho goes for 
at least three years without making a 
claim. This can also amount to around 2 
percent. 

Special 2-percenL discounts are some- 
times given for earth-sheltered homes 
which are resistant to fire and violent 
weather. Solar heating also comes in for 
a discount in some cases. 

A relatively new discount being of- 
fered is the senior household credit. The 
Ifrpereent discount, in Allstate’s case, 
is available to retired people over 55 
years of age. The assu mption is that re- 
tirees are at hurtle more often, therefore 
reducing certain risks such as damage 
by fire and burglary. 

The must important decision you'll 
make in purchasing homeow ner's insur- 
ance, however, is picking a knowledge- 
able and conscientious agent. It's best to 
go with an agent who cornea with the 
personal recommendation, of someone 
you know, and has a history of good ser- 
vice in your community. In addition to 
getting you the best policy for your 
buck, the experienced agent will be 
ready and able to fight for you when it 
comes time to m aking a claim. m 



Get info your own business with NRI at-home training 
in Air Conditioning, Heating, and Refrigeration 



Train now for top pay in 
tlu 5 big-opportunity field 

Prepare yourself fur a whole new 
career— even a profitable new business 
of your own — in one of the fastest 
growing fidd> a round As energy needs 
grow and energy sources become more 
scarce, die demand for skilled techni- 
cians continues to soar, NRI gets you 
started in this big-uppon unity area by 
training you at home, in your spare 
time, and tailoring your training io 
your needs with a choice of NRl's Basic 
or Master bourses. 

Includes professional vacuum 
pump and quality tools 

NRI training is practical training. 
Along with hlte-slze lessons in theory , 
you get practical bench e mining with 
professional equipment you keep NHTs 
Master Cminw includes tools you'll use 
even' day on the job. . . system analyser, 
leak defector, lulling and joim toots, and 
more. Plus you even get a top-quality 
vacuum pump, an indispensable 
troubleshooting tool for ibe trained 
professional. 

Optional postgraduate training 
at York institute 

(Induatcs of the Master Course are 




eligible for a concentrated week {it 
resident training ill the films mjS York 
Institute at no extra charge for tuition 
or training materials. Here, you 
work on advanced industrial equip- 
ment under the guidance of expert 
instructors. Only NRI gives you ihis 
important connection to the HVAC 
industry'. 

Send today for FREE catalog 

Ch er a million students have trained at 
home cite NR! way. You can, too. If the 
coupon has been removed, write Co NRI 
Schools. 4401 Connect icul Ave. H NW. 
Washington, DC 20008. 



SCHOOLS 
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44Dt Q^macltful Avt?! u£, NW 
Washington, DC 00006 
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BOATING 

BY JOE SfCORUFA, Boating/Outdoors Editor 




QU P VE DECIDED it's 
time to buy a boat. You 
start with recent issues of 

Popular Mechanics and 
read the boating stories to 
begin gathering information. 
But you still have questions. 
What do you do? 

You're not alone. 1 receive 
letters on the subject regu- 
larly. Many of the questions 
arc about PM test proce- 
dures. What do we look for? 
How do we wring out a boat? 

Here's how. Some test 
procedures can be applied at 
your local boat dealer or boat 
show. Some can't because of 
equipment required. But by 
understanding how we put a 
bout through its paces and 
reach our conclusions, you'll 
be in a better position to as k 
the right questions. 

Kicking the prop 

The best way to explain PM 
teat procedures is Lo go 
through a teat* in this case* 
on a Pro- Line 230 Chinook * 
a versatile walkaround, 
bluewater fishing boat new 
for IS90 that's 23-ft. 8-in, 
long and 8-ft. 64n. wide. 

first impressions count on 
blind dates* but nol on boats. 



Take note of aesthetics, such 
as the 230's sporty colors and 
low, racy profile, but save 
them far later. Instead, 
spend the first few' minutes 
getting acquainted with the 
boat, preferably while it's 
underway. 

While moving out uf the 
no-wake zone, begin to take 
serious mental notes. Do you 
have to make wheel correc- 
tions to maintain a straight 
line? This is a common prots 
lem on most deep-V boats 
equipped with a single stem- 
ririve engine, the exact setup 



caused by prop torque and 
bow steering at below- plan- 
ing speeds. Surprisingly, the 
23& held straight and true at 
all speed;*, a good sign. 

Wide-open throttle 

This is where w n e pull out the 
equipment and test Tor hole 
shot — the time it takes to 
reach a midrange speed be- 
yond planing speed,, but less 
than top-end. The in-dash 
speedo tells us the 230 runs 
about 40 mph, so we've des- 
ignated 0-25 mph as our ac- 
celeration test. (If we were 
testing a HO-mph sportboat, a 



more challenging holc^hot 
test would be CMO mph, ) 

PM hole shots are the re- 
sult of averaging four good 
runs (two each in opposite di- 
rections) from a dead stop 
with two adults 
aboard and a half 
tank of gas 
(about 50 gal. in this 
case, since the 230 
holds LOOgaU. One ere w- 
mm holds the radar gun and 
stopwatch and one driven. 
On signal, the driver ham- 
mers down the throttle and 
clicks the stopwatch. The 
boat races toward a land- 
mark— a building or bridge 
to provide a solid radar 
echo— and when the gun 
reads 2s> mph, the stopwatch 
La clicked again. 

Why test hole shot on an 
offshore fishing boat? For 
that matter* why test lop 
speed? Granted, few use 
these rigs this way, but push- 
ing a hull to its limits reveals 
efficiency and how r it handles 
unusual circumstances. A 
boat lhal behaves well when 
stressed will behave welt in 
everyday conditions. 

Average time lo reach 2^ 
mph forth*; Pro- Line 230 was 
7, 71 sec,, which is excellent 
for a single-engine boat 
weighing 3600 pounds. 
Throttle response was imme- 
diate, and the bow dropped 
down tm plane quickly. For 
maximum thrust* 1 ke pt I he 
drive tucked all the way un- 
Hejt the hull. The prop bat in- 
stantly without digging a 
hoie in the water. 

Pushed to the limit 

Next test is lop-end speed. 
■Same parameters:: two adults 
aboard* half tank of fuel, av- 
erage Of four runs (two each 
in opposite directions)* best 
trim angle, radar gun aimed 
at solid landmark. The 
Yamaha-powered Chinook 
topped out at 42 mph at 4600 
fa pope i§j 




Quiet. 5. 74(ter Yamaha itemdrlve rita low ogainit transom. 
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<5£> TOYOTA TRUCKS 



“Now I know what 




remote possibilities 
really are” 

Accessible But only if you own a Toyota 4x4. 
Toyota's 1990 4x4 SR5 V6 comes standard with 
the most technologically advanced engine in its 
class— the 150 hp 3.0 liter VS - and theconve 
nience of 4WDemand shifl-on-lhe move, which 
takes the effort our of shifting into four wheel 
drive. Add the optional 31x10.5 inch R 15 steel 
belted radials on 7-inch alloy rims and take off 
for anywhere. Knowing that Toyota's heritage of 
reliability will always be there to bring you back 
Quite simply, Toyota makes the possibilities end 
less—no matter how remote. 

Call l-SOOGO TOYOTA if you’d like a truck 
brochure or the location of your nearest dealer. 

“ Toyota , / love what you do hr me.'" 



TOYOTA SUPPORTS THE US. FOREST SERVICE'S 1 TREAD LIGHTLY” PROGRAM AND REMINDS YOU... 
WHEN YOU GO OFF ROAD, GO EASY ON THE ENVIRONMENT 





Easy- 
DfOp in 
and 

spray on 




NEW 
AMAZING 
MIRAGLE-fiRO 
NO CLOG FEEDER 

100% Automatic) 

100% Trouble free! 

Aim u si 1 00 % work free . 



BOATING f from pc life 

rpm* which is swift fora heavy boat with 
a 19-in. -pitch prop on a midsize 5. 7-liter, 
270-hpstemdnve engine. 

At WOT (wide-^pen throttle), the 230 
tracked true with no hint of hooking, 
chine walking, bow steering or wander- 
ing. In fact, in both hole -shot and top- 
end teats i the 230 was a smooth and 
flawless performer. 

For most Lest sessions, the PM team 
Iay$ out three buoys about 150 ft. apart 
in a triangular pattern. We call this the 
performance course. It encompasses a 
hard right, hard left and 190" turn. We 
run it WOT if possible. 

But for an offshore cabin boat, like the 
230, I decided the performance course 
wasn’t applicable. Instead, I chose to 
head into the Gulf of Mexico, off Flori- 
da's Ca.pti va Island, to do what the boat 
was built to deafish. 

In 2- to 3-ft. rollers, we executed 
hard-running, trolling and backing- 
down maneuvers in both following and 
quartering seas. The first thing I no- 
ticed was that the 230 is a dry boat. Wa- 
ter is thrown well away from the boat* 
thanks to effective reverse chines, and 
the cockpit fends off waves due to a 28- 
in.-deep freeboard and closed transom. 

How's fiahability? Like all good fish- 
ing boats, the deck has a nonskid pat- 
tern and the transom and side areas 
have unobstructed fighting apace. 
There's no step to trip on at the helm and 
only a short one to the wide (12. 5-in.) 
sidedeckg. There are two scuppers. 

However, the quiet and efficient Ya- 
maha stemdrive occupies valuable deck 
space midtransom. This breaks with 
tradition, but 1 see it as a legitimate al- 
ternative to outboard rigs. First of alt, it 
eliminates the possibility of line entan- 
glement in the outboard engine when 
you bring a fish with plenty of fight In 
him to boat. Secondly, the padded en- 
gine cover is a useful steadying point or 
comfortable seat in rough seas. 

Other outstanding fishing features 
are built-in, 2-drawer tackle box, two 
40-quart live baitwelte in transom (one 
with cutting- board cover), four rod- 
holders in the gunwales, two triple rod 
racks under the coamings and an SO- 
quart fish box. 

Sound-level and fuel-flow measure- 
ments are next. We measure sound lev- 
els from the helm, unlike the Coast 
Guard which measures it from shore. 
Frankly, it matters less to us how a boat 
sounds to paasersby as it does to passen- 
gers. At idle, we measured 65 dJB-A and 
at WOT, it was 91 dB-A. Is this good? 
It’s excellent. Fve tested boats that reg- 
istered as much aa 9&dB-A on top end. 

A rule of thumb to estimate gph (gal- 
lons per hour) in marine engines is about 
lQhp to 1 gph. The morea rig falls on the 
low side of this standard the better. The 
270-hp Yamaha, theoretically, should 



bum 27 gph at max rpm, In fact, at 4600 
rpm^ the Cruisemaster fuel-flow meter, 
marie by Flo- Scan of Seattle, Washing- 
ton* registered an efficient 23 gph. 

Now it’s time to study design features 
and layout, and I still prefer to do this 
away from the dock. In fact, the only 
analysis I do on land is to look at the 
gla&swork when the boat's an a trailer. 
In this case, the 230 had a rich, smooth, 
flawless hull, which Fro- Line guaran- 
tees for three years. 

The most distinctive feature on the 
Chinook 230, which Pm- Linn believes is 
well suited for Great Lakes fishing 
{hence the name), is a superbly designed 
deck unit that contains a 2-person pad- 
ded bench seat for the helm station and a 
galley unit aft. The galley consists of a 
single-burner alcohol stove, cold-water 
sink (10-gal. capacity), cutting board, 
icebox and handheld shower. A built-in, 
2-drawer tackle box is located deck level 
on the port side. 

The galley unit is a strategic element, 
according to Pro-Line, because it and a 
Porta-Potti in the cabin enables the 203 
to qualify ns a second mortgage as far as 
the taxman is concerned, 

like most PM boat teats, I'm ruiming 
out of space to report all observations. 
Here are five that shouldn’t be over- 
looked: !. visibility forward and of in- 
struments and gauges is excellent. 2- 
sleeping pad in cuddy is a full 7 ft, long. 
3, ventilation and lighting in cabin Is su- 
perb due to two side hatches and one 
overhead (aU open), 4, red and gray up- 
holstery and decor overall shows a de- 
signer's touch (uncommon, but welcome 
in a fishing boat, especially for 2- income 
families) and 5, hardware is well an- 
chored and substantial in a boat that ex- 
hibits topnotch fi t and finish. 

No boat is perfect, and it wouldn't be 
honest to skip over areas that could 
stand improvement. The wheel and 
throttle, for example, area bit low for 
tall boaters to comfortably drive stand- 
ing up. The same goes for a head-bump- 
ing overhead electron icebox. Boaters of 
any size will find the windscreen too low 
to help in a rainstorm, but that's why 
Pro-Line includes a snap-on curtain - 
And finally, the 4- ft. 3-in, headroom in 
the cabin is on the short side, although 
overall the interior feels roomy. 

Unlike the PM test team, readers 
have to write out a check if they find a 
boat that meets their approval. The 
Pro-Line Chinook, which is a fully load- 
ed package (including hardtop, com- 
pass, depth recorder, windshield wiper 
and loLs of other goodies), retails for 
about $32,500. Is it worth it? Like many 
things, value is in the eye of the behold- 
er. But the Chinook 230 emerged vir- 
tually unscathed from FM's rigorous 
battery of testa. Does that tell you any- 
thing? It sure does tom W 
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No mixing. No measuring. No mess. 

This amazing development proportions 
plant rood wJth water automatically. Lets 
you feed up to 12SO square feel in 12 
minutes. Can t clog because it has no 
section lube to dog. So easy, it even 
cleans itself. 



Made exclusively far Miracle- Gto products. 
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Presenting the Liquid Glass " Total Appearance System. 

There's nothing like She exhilaration of seeing your prized auto, boat or plane 
gleaming wi|Ti a glas-s-Jike, sathn-smoolh glow. One thai (urns heads while 
turning away the elements. And now because ol a startling breakthrough in 
appearance chemical technology, you can apply this "showroom" brilliance in 
minutes - and enjoy its benefits year 'round. 

Chemical Cn>S9-l Inking .,.| he nucleus of our system. 

Unlike other finishing families, the Liquid Glass System works because each 
highly-refined product chemically bonds with the next. The concept is simple. 
The results - simply spectacular All five products are perfectly sate tor use 
on Clearcoated surfaces, and help retard acid rain and hard water spotting. 
When used together as a Total Appearance System, they cross-link to give 
you maximum protection and beauty. 

Pour on our Liquid Glass Wash Concentrate. Pre-Cleaner and Polish/Finish 
today - and see how iheir dazzling glow reflects on you. Then rejuvenate 
your leather, vinyl and rubber with our Connoisseur’s Choice’ duo - the 
miracle cross-linked mixtures with Mink Oil. But don't wait Once you experi- 
ence a touch of 'Glass, you'll never settle lor less. 

Liquid Glass Pollsh/FInish Is sold only In the gold can with ihe red 
Corvette on Us face. We do not manufacture or private label an 
“Advanced" version of any of our products. Never have, never will! 

The Liquid Glass Total Appearance System Is sold 
at quality conscious retail stores nationwide, or call 
now, toll free: 1-SO&-548-53Q7 for the name of your 
nearest Liquid Glass Products Distributor In N.J., 
cali (201 } 387-6765. 

LIQUID GLASS ENTERPRISES, INC. 

P Q. Bo* H70, TflamefL NJ G7&66 USA 

- Pr ai n*jfrri c^mHUFjn Ghect ■ a ''-nrjia-w tmmi*, *1 Lqud Qiiu EnwpMH me. 






DETROIT 
SPY REPORT 

BY JIM DUNNE. Detroit Editor 






Pontiac's 4-Door Coupe 



A COUPE with four 
doors may be difficult 
to imagine. But Pontiac's 
Stinfire concept ear makes it 
all work. Sunfire is a typical 
car-of-the-future that dis- 
plays ideas for ear designs of 
the late 1990s. Its unique 
door arrangement has cap- 
tured the attention of this 
country's top auto stylists. In 
addition to the two full-size 
doors, Sunfire has two more 
half-doors that swing out 
when the front doors are 
□pened, making for a wide 
entrance corridor to the rear 
seat. Close the front [fours, 
and the half-doors close ant o- 
mat really. A second ad van- 
tage of the Sunfire design is a 
short B-posL. AH four doors 
lock against posts that rise no 
higher than the front cush- 
ions. Yea, us in moat 2 -plus -2 
coupe layouts, the rear seats 
are no more than child-size. 
But the ease of ent ry and exit 
that the half-doors offer 
make the area much more 
usable. Front-seat passen- 



gers call even remain in place 
while rear- seat occupants 
easily climb in or out. 

The Cadillac 
Difference 

While some concept cars are 
nonfunctional design stud- 
ies, you can crank up the 
Cadillac Aurora and drive it 
off the floor. This could easily 
be a real Cadillac of the fu- 
ture. Aurora's sleek, aerody- 
namic body is mounted on a 
standard DeVilie chassis, 
but the driveline is one-of-a- 
kind. The off-the-shelf 4. 5-li- 
ter, 2i>D-hp Cadillac VS is set 
in a north-south position, and 
alU wheel drive with viscous 
coupling between front and 
rear axle* is standard. Anti- 
spin control and antilock 
brake a are included in the 
package. What's really 
unique about the Aurora is 
its front-drive layout. To get 
the hood set clown low, the 
engine doesn't sit above the 
front driveshaft Instead^ 
the shaft runs through the 



engine oil pan— a design pn>- 
posed for the original Toro- 
nado back in the early 1900s. 
The concept saves 3 to 4 in. in 
hood height. A guess at the 
price of Aurora would be in 
the $50,000 range, or com- 
petitive w^ith the best sedans 
from Germany and Japan. 
There's a good chance of 



Taurus of the Pentaetar com- 
pany . optima's shape is typi- 
cal of what you'll be seeing on 
sedans of the future: large 
and sharply raked wind- 
shield, massive front and 
rear bumpers designed to 
eliminate a number of 
body panels, doors that 
extend into the front 
wheelwells to reduce 
front- fonder size, and ex- 
tremely short hoods. I Us 
called the cab-forward look. 
All Chrysler nameplates 
should have a version of this 
car in 1992VS, But don't look 
for Optima's 4.0-liter, 32- 
valve VS engine and roar- 
wheel drive to ever make the 
showrooms. Chrysler will 
stick with its 3,&!iter Vfi and 
front-wheel drive to save on 
development costs. 



Cadmat Aurora Sports A 200-hp H/Q ar>d Could be Out by IW4, 



Auroras rolling into Caddy 
showrooms, and that could 
be as early as 1994, if the go 
ahead were today. 

Eagle's Dream 
Come True 

Take a dose look at the Eagle 
Optima concept car that 
Chrysler unveiled at the De- 
troit Auto Show earlier this 
year. It's close, if not identi- 
cal, to the new line of cars 
Chrysler will put In show- 
rooms in mid-1092. If Cbrye^ 
ler s plans work out, the 
DpLima (code-named the LH 
platform) will become the 



Bach Prom 
The Dead 

The Pontiac Fiero went out 
of production last year, but 
that's not going to keep it 
from being recalled. All 
244,000 4-cylinder Fieros 
will receive modifications to 
minimize the possibility of 
throwing a rod and starting 
engine fires. Owners whl, at 
last, iL is hoped, be able to 
R.LP. — rev in peace. 

Tiny 2-Stroke 

Walbro Corp. claims it has a 
1.2- liter engine on test in a 

{ W«Wf [ j< TV to TKtQf 
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Here's you r chance to get a free sports bottle 
with the emblem of your favorite NBA" team on it 
when you buy two Pam fitters— the leading guards 
agai nst car an d truck engi ne wear. 

, It’s the MBA 11 Sports Bottle Freebie from 

■% a Fram and it's easy to play. Just buy two Pam 
Oil Filters, or two Pam Air Filters, or any 
Ijr, two Fram filtration products. Then fi 1 1 
out the coupon below and send it 
with two proofs of purchase for your 
f ree NBA ' ' s ports bottle, You’ll also 
V be eligible for The Fram Travelin' 

U jj£ Sweepstakes, a trip for two to Europe 
P where you 1 II see an NBA ' 1 team play 
i n a European tournament and hun- 
dreds of other prizes too! 

The NBA" Sports Bottle Peebie 
from Fram. When Pam and the NBA^ 
teanujp^you' re the 



SWEEPSTAKES fiULES. 
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THE NBA" SPORTS BOTTLE FREEBIE FROM FRAM. 

Fill out the coupon and mail with cash register receipt and two UPCcodeswith 
proof pf purchase statement from any Fiam fillers Must he postmarked hy July 
31, 1990. Offer valid on purchases made between 2/lf90 and 7/8/90, 

Mail TO: NBA" Sports Bottle Freebie. PO. Bon 2755, \bung America, 

Minnesota 55399'2755 
Please check bo* 1 or 2, 

□ Please enter me in the NBA’ Travel in' Sweepstakes from Fram. No purchase 
necessary. 

! . Piease send me the Sports Bottle with . team insignia 

Enclosed are required proofs of purchase. And automatically enter me in the 
Fram Travel in’ Sweepstakes, 

Name. 

Address ih^pb b». 

C i ty State Zip 

StoTe where Purchased 
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The beauty of 

Thompson’s Wood Protector 
is the way it protects 
the beauty of wood. 



Thompsons' V^toodProlocror has a 
unique way d Lapina ywjF huu&e bedu- 
iifU, no mailer now ugly ihe weu^Hei'. 

In fact* ihns uniquely is really three 
way^. Thompson's pnaiects agoing mold 
on d mildew, walerdqmoga, and helps 
ptEwjn! Fodang and greying, Whati me xe 
rhompsori&er ysfd clear waterproofing 
proFetPraii- even gels belter ^nb aqtL 
With lvM ona coot* your wood con have 
a longer life fljLp&tltmty than you 
ever especied 



Powerful wafer- 
proofers fo 
pro tee* again sf 
splitting, crock- 
ing ana raffing. 

Profetl iVeiim- 

screen* to help 
prevent fading 
and greying. 

Strong mSdkkk 

to pratecr 
against moW an 
mrtdew. 



DETHOrrSFY REPORT 

(Cm it in \itd fnm fxv jz 50} 

Ford Escort that develops the same 
horsepower uh Ford"*! L 9-liter, 4-suroke 
engine. The 0- stroke has three cylin- 
ders, while the Escort. engine has four. 
The advantages of the 2-siroke are 
smoother operation, lighter weight, 
smaller overall engine size,, fewer parts 
and a cost savings of perhaps $200. 
While 2-stroke& have yet iv meet gov- 
ernment emissions standards* they are 
almost a sure bet for showroom# by '95. 

Return Of The 
Roadmaster 

While Bufck officials nay the Headmas- 
ter name is not a sure thing* the ear is a 
definite. There wilt be a full-size, rear- 
w heel-rirtve Buiek sedan in production 
within two years. When work started on 
the ear about a year agu* Headmaster 
was the project rode name. But there 
were some at Bukk who fell that the old 
name didn't mean anything to today's 
buyer and would not add to the car's ap- 
peal. But in spite of new names being of- 
fered, there's still a good chance the big 
Buiek will wind up with (he Roadmaster 
nameplate. Look for this car to use the 
same chassis as Caprice, but with a 3,8- 
liter VG engine and an electronic ally 
controlled automatic transmission. 



Engine Antics 

Cadillac's modular engine is still a year 
and a half away, but Caddy buyers 
won't have to wait for the p 92 models to 
get more performance. Cadillac is com- 
ing out with a larger, 4.9-liter V8 — an 
expanded version of their current 4,5- 
llter engine— in its 1991 models. 

Huge Tires 

They're coming. If show curs tip off the 
future, Detrait LB planning bigger diam- 
eter tires for the cars It's designing time. 
Pontiac's Surdlre coupe showed up with 
outsize 21 -in. tires in the rear* 19- 
inchers in front. A Dodge show car* the 
R/T, had 17-in. wheels all around. The 
biggest tires now are on Corvette, and 
they measure 17 in. Besides changing a 
car's handling and traction, bigger tires 
strongly influence sty ling. 

Cab-Forward Cars 

Truckers call them cab-forward jobs 
—those highway semis built with the 
driver's cab set close to the front bump- 
ers. That look is now cropping up in pas- 
senger car# , the now Honda Accord anti 
Eagle Optima concept car we men- 
tioned before being two examples. 
Chances are you 1 ]! be seeing many more 
cars with this look. Sports-car styli ng is 
a different, story. Some models, espe- 
cially those midengine foreign jobs, put 



the driver up front like the fastest race 
cars. Others, like American musclecars, 
still have the long hoodline thaL inti- 
mates big engines, lots of power. 

Toronado 4-Door 

The old idea of a 4-door Toronado was 
recently revived* and now it looks like a 
sure thing for 19911 Olds was left out of 
GJVTs special vehicle plans in the 1980 b 
while other divisions enjoyed their own 
exclusives — Atlanta, Corvette* Fiero* 
Reatta. It was no secret that* for a long 
time. Olds executive# wanted a prestige 
car like Seville, The idea was Lo build a 
European- type sedan that would be the 
di vision’s flagship. The Liming for the 
new 1 car shapes Up like this. Cadillac will 
have a completely redesigned Seville 
ready for the 1992 model year. GM will 
grant Cadillac a 1 -year exclusive with 
that model, then Olds will be permitted 
tn use the Seville chassis in 19fl0. 

Saturn's Prices 

A Saturn executive confirmed the price 
structure that w r e reported in our Janu- 
ary '90 issue. Most of the Saturn model* 
will fall in the $10,000^12.000 price 
range. “It'll be below on some, above on 
others,” according to the insider. De- 
troit observers leak for a baro-bones, 4- 
door sedan at $9500. Fully equipped 
models may be above $13,000. FM 
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WHY BUY A NEW CAR 
WHEN YOU DONT HAVE TO? 



You've seen 1 he price ol new cars., ibey 
go up every year 1 Cars geE flimsier 
prices get higher... it never seems La end. 
There are Sots oi reasons so keep that nice 
car of yours on the road as long as pos- 
sible. 

Now It'S easy to make your engine run 
better, last longer Just add TUF OH to 
:he crankcase. You don't have io shake 
the comafher or add an engine flush Just 
pour It in and drive away. 

Your throttle wilt get aiky smooth ...ac- 
celeration wil improve. One customer 
saidhiscar Ph ake3Drf like ss cared rabbit 1 ' 
TUFQlL works wanders for alt known en- 
gine oils. It's actually slipperier than 
TeltanJ* (according to a famous US 
goverment laboratory ) 

You’ll get astonishingly fast starts on 
cold mornings with -both diesels and gas 
engines The Canadian government 
tested TUFQlL al its cold regions lab. 
They showed lister crank-ng and sig- 
niilcant fuel savings with TUFOIL 
t keep getting telephone calls from 
owners ol vary expensive German 
diesels wanting io buy stock rn our com- 
pany. They say their d eseb aro ac- 
cele?aring like nothing they’ve ever seen 
before One said he doesn't have to down 
shift any mors on an annoying hid in his 
area 

Your car can have more power like 
that loo. 

What about additives lhal daim to be 
one Lime treatments that will last the I -fa ol 
an engine? Wei Tve been following the 
scientific literal ure on lubrication for a very 
tong time. As far as I knew, there isn't a 
shred of sdentrflc evidence lor such a 



USE Til f oil 

AND YOUR ENGINE 
WILL LAST... AND 
LAST... AND LAST! 





TRY ONE S OZ BOTTLE OF TUFQlL 
FOR 30 DAYS OR 1000 MILES 
II you don’t notice quieter -smoother 
ape ration, quicker starting .snappy ac- 
celeration Just send us proof ol purchase 
with a note describing [he year and make 
of your car. We’ll refund your money i im- 
mediate iy- 

Send for TUFOIL today and prove to 
yourself the amazing increase in yduJ 
car's performance Fill in the coupon 
today or call TOLL-FREE any time, 24 
hours e day 



claim So don'l believe 111 1.800-922-0075. 

(kt New Jersey call 201*25 *1 1&) 

■ IM* .MB rnmm mm «ni w nw mmt mm 4^ mm 

FREE ■ ■ Products based witlfFOH tecfon-ology Cb&ck I 

ana with aich Mar of 2 t»Rl« or a quirt- Chock 2 kv ««tii | jtj 
Oifion emsT. value* nw&* Ticm 13.98 io $9.95. j 
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□ TUFQlL G-un-Qoai — Super ruac inhfedUeti amoo-lr aclicrn . 

□ TUFOIL Compu-LublS low tfif&Mitv tef compute* | 
mechanism^ 

□ TUFOIL Lighlnrnq Crease Eestlv beared grsaae kw j 
instruments 

□ TUF OIL Lubit- fl - General purpose, household use | 
lubricant 

fre£E brochure*. 

D 30 Question* /Answer* abdul TUFOIL 

□ "For wiih Svpercon-ducrq-rs" — we'rfl leading that lield | 
loot 

$» NX5* f Kh Brirti for technics dtUilE 

iw. is*t ind tin. 

*H*tTFWraW4iM. 

TLUC/H- m 1*4 " U , : i h". WC 

TF*LDT' rt -«i| T M 
TVFC*.- .8 in; r U n! P (jh wi 
USt *«i H .'hi ft IB 
M S nnr,^ i tH i 71 
j* Vihwi- 44 ]«U15i 
cm*- LI 5 “ 




rush my TUFOIL order: 

ONES 07 botHft I f h 1 1 1 vm CJtr I Or 

$14.25 fpl us $3.50 shipping end 
hajidlmgj See money beck 
guaranies, 

TWO 8 az. beytUfl-s- ireaf two car* 
Ipf $25.00 f p! u 5 54.00 shipping 
and handling) SAVE S6 Oft 



□ ONE Quart bottle . . . trail 4 ears 

Idr $34.85 (plua W.D0 shipping 
end handling) 

□ ONE GALLON - Uesl 16 carg for 

$1 2$.t>0 fpl w W 00 shipping mO 

ItKrtdifitiU 

We ship wilhin days' 

■aver ineungiebcilfle pnwglG SAVINGS 



^ €u*1C 41 ^ cu t/ 

Engines Iasi longer with TUFOIL Olx 
1576- 476 T-Bird is now at 1 90,030 miles 
and purring 

A bunch of customers 1 cers have now 
passed 250,000 miles. 

Several months ago, a nice man I'd 
never seen before walked Into my office, 
big smile on his face, sat dawn and said, 
Would you believe 340.000 miles on a 
Tufoi engine?* He went on Id rave about 
how wsH his engine has been running eH 
these years I couldn't get a word in 
edgewise 

It made me very proud 

Recently, a truck driver called in with 
over 1,000.000 miles an a diesel using 
TUFOH - Wcwl 

A customer kom Vermont added 10% 
TUFOIL to his sticky mechanical trans- 
mission, carted in and said ha couldn't 
bebeve IL ^Shifting Is like slicing butter 
now!', he said 

SAAB owners are writing letters praising 
TUFOIL fen Lheir "NINES 1 magazine. They 
report spectacular Improvements in (hair 
engines and tren^nissiofisi 

Don't forgetf TUFOIL is the result ol 
over 1 6 years of research and devetop- 
ment. The U S government has 
□warded us 6 patents so far . so have 
Germany, England, France and Canada. 

No either luaf isanL gyen tamei close, 

One customer pul it nicely when he said , 

‘You can hear It... you can lee! W 

PS-Our loyal customers wrote this ad 
lor us. Its lull of their comments \ 

/ 

■ Fluoramics, Inc * PM49QB 

103 Pleasant Avenue 
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ABE DANE, Science/Technology Editor 



Composite a* 30 , COO talHIrte 
ffnagvsihowi gtofoar 
biosphere. Ddfk green ts rain 
rcM mu, ugm green, tnmrwr 
vegetJticMiryeliow, desen; 
and purple, phytoptanfct on. 

hat probably done as much to 
inform and inspire our inter- 
est in the home planet’s wel- 
fare as any other agency. 
First, iL was Apollo 8 * s stun- 
sing photos of the Big Blue 
Marble, contrasted with the 
bleak lunar surface in the 
foreground. Since then, a 
flood of satellite data has 
brought a deeper and more 
detailed understanding of 
the intricately inter Linked 
forces that govern the condi- 
tions for life around the 
globe. 

The Mission to 
Planet Earth 

The success of these efforts 
has inspired NASA to pro- 
pose a now direction for it- 
self- Called the Mission to 
Planet Earth, it would con- 
stitute the largest, most ex- 
pensive civilian unmanned 
space effort ever undertak- 
en. And Et would collect 



waste disposal, in 1976. Su- 
perfund, meant to provide 
for the cleanup of toxic waste 
dumps, came in I980- 
Some of the rules worked 
well. Others did not. But the 
overall message is that, with 
well-crafted and sensible 
regulations, it is po&aible to 
spare the environment with- 
out giving up the comforts of 
a technologically advanced 
society. In fact, technology 
can be a positive boon to the 
environment. 



Earth Day, Then And Now 

W HAT IN THE world is this month, reflects the ir- 
Earth Day? Everyone reverent temper of the time, 
you ask will give you a differ- The tactics employed in 
ent answer. And It's not fllUV many parts of the country on 
prising. The concept is at that day bore a close resem- 
heart a broad one. As near as blance to th ose earlier direct- 
I can figure, though, it goes ed against the Vietnam War 
something like this: For one and racial injustice. But the 
day everyone wakes up, con- effects have outlasted the 
fronts the reality of our dete- turbulence of that era. 

norating environment, and “The first Earth Day real- 
responds like a rational hu- ly did give birth to the envi- 
man being. Then, of course, run me ratal movement," says 
we all slide back into the Chris De&aer 1 executive di- 
same old habits that are rector of Earth Day 1990, 
gradually making the world one of two major organiza- 
a leas habitable place — but lions planning anniversary 
perhaps not alt the way back. events. 

The images on thifi page Along with awareness of 
symbolize two faces of the the deteriorating environ- 
vaguely defined event we call me nt as a national issue came 

Earth Day. On the one hand, a hast of pioneering efforts to 

it's a grab bag of loosely direct technological and eco- 
arganized. grass-roots initia- nomic progress toward an- 
ti ves — demonstrations , re - resting Lhe deterioration and 

cycling drives, essay eon- then, perhaps, even revers- 
teats and the Like. On the Ingit. Nineteen -seventy saw 
rther hand, all this bolster- the establishment of the U.3. 
aus activity adds up to a force E nv iro n m en tal P rotee Li □ n 

for change at a more meus- Agency and passage of Clean 
ored and deliberate pace. It Air Act amendments that 
filters up into the institutions brought us into the modern 
Df government and i nflu- era of antipollution legisla- 
ences the focus of science, tion. Two years later, the 
where therms the chance of a Clean Water Act became 
more lasting impact. law, followed by the Re- 

For many, the first Earth source Conservation and Re- 

Day. celebrated 20 years ago covery Act, regulating solid 



Technology s place 

It is this realization that pro- 
vides the most striking -con- 
trast between thie Earth 
Day and the last. For all the 
enthusiasm that accompa- 
nied the original event, rela- 
tively little whs known about 
the actual state of our bio^ 
sphere, and what sorts of 
measures were needed to 
protect it. There were obvi- 
ous problems tike trash along 
the highways, DDT and mer- 
cury poisoning, and choking 
urban smog. But the more 
subtle and ultimately mure 
dangerous disease underly- 
ing these symptoma was a 
complete mystery, 

That's changed dramati- 
cally. And although original* 
ly formed to expand man's 
horizons outward, NASA 
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about one thousand times more data 
than all recent LL i$ T Earth -mnniLoring 
missioiw, 

As part of a 23-percent increase in 
NASA's funding (the largest requested 
for any federal agency). President Bush 
has called for $250 million to fund the 
program in next year's budget, The 
money will go toward the design of the 
Earth Observing System (EOS), □ 
package of 19 instruments to be placed 
in a Suivsynchronous orbit aboard a 15- 
ton polar platform. Eventually, two 
polar platforms, along with similarly or- 
bited satellites contributed by the Eu- 
ropean Space Agency and Japan H wilt 
farm the centerpiece of the 15-year, $15- 
billion m^siun, 

Scheduled for launch aboard a Titan 4 
in 1997, the first EOS platform will car- 
ry instruments that represent substan- 
tial evolutionary advances over those 
currently in operation. Likely to receive 
the heaviest use will be the moderate- 
resolution imagingspectrometer, which 
will survey broad area* in the visible 
and infrared wavelengths to check on 
how Earth's biology changes with the 
seasons. When a closer view is needed, 
the high-resolution imaging spectrome- 
ter will come into play. Approximately 
the sim of a small car, it has a 1-meter 
telescope powerful enough to pick up 
biological changes in small lakes. Other 
key EOS instruments include a laser 
ranging system that bounces tight off 
Earth -based reflectors to track move- 
ment of glaciers and the Earth's crust; 
an infrared sounder for measuring the 
moisture and temperature of the air at 
different altitudes; and a radar altime- 
ter for data an ocean currents. 

Under the current plan, the 40x1 5-ft. 
polar platforms will be joined by smaller 
geosynchronous satellites, which will 
provide constant monitoring of specific 
areas of the Earth. Vanguard of the 
Mission to Planet Earth will be a series 
of small Earth probe satellites perform- 
ing specialized missions as Warily as 1993. 

The result of this exhaustive monitor- 
ing should be a great step toward unity 
and coherence in what has been a frag- 
mented and uncertain picture. Nagging 
doubts that have stood in the way of de- 
cisive action on our most pressing envi- 
ronmental issues- — global warming, 
uzone depletion, raJn forest burning and 
the expansion of global deserts — will 
very likely be resolved early on. 

Meanwhile, back on Earth 

In keeping with the broader perspec- 
tive afforded by our efforts in space, the 
organiser? of this year's Earth Day em- 
phasize the global scope of the affair. 
Where an estimated 20 million Ameri- 
cans turned out the first time round, 
they now hope to encourage participa- 
tion of ZOO million people worldwide. 
More than 100 nations have formed com- 



mittees and organized activities. Sym- 
bolically, Earth Day 20 is sponsoring a 
joint t_f . S . -Soviet -Chi nese expedition Lo 
climb Mount Everest. Timed to reach 
the peak on April 22, its goals include 
the removal of garbage left at the sum- 
mit by previous climbers. And Earth 
Day 1990 chairman Denis Hayos h who 
coordinated the first Earth Day , will be 
concentrating exclusively on interna- 
tional activities, leaving the ILS- to 
Desser, his second in command. 

Go ahead, make Earth's day 

All in all, this year's Earth Day will cer- 
tainly be Elkker H better financed and 



better informed than the original. Poli- 
ticians, large corporations and celebri- 
ties of all kinds have all been scrambling 
for months to assure themselves a 
prominent place on the environmental 
bandwagon. And that’s all to the good. 
But it’s also important to remember 
that Earth Day will still hinge on a kalei- 
doscope of acts by individuals, each ex- 
pressing concern in his or her own way , 
It took an overwhelming grounds well of 
public support to give birth Us environ- 
mentalism 20 years ago. And it will Lake 
nothing less to propel the idea into ma- 
turity as the 20th century draws to a 
dose. FM 







Preparation H. 

When your doctor says you don't need surgery. 

if the agonizing pain and burning itch of 
hemorrhoids makes you feet you might need 
surgery, the very first thing you should do ii see 
a doctor. Most likely, your doctor will tell you 
that youT problem, is not that serious and a simple 
regimen of care can alleviate the problem. 

Thousands of doctors distribute this hemorrhoidal care guide 
from the makersof Preparation H It advises a fiber- rich diet, 
regular exercise, and, for flaFe-ups, Preparation H to help shrink 
the swelling of hemorrhoidal tissues and often provide temporary 
relief of pain and itch. 

DoM suffer the pa in of hemorrhoids or the anxiety of surgery. 

Consult your doctor today. 
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Had a lough week? shallow water without a wt irry inf he world. * 

How about some liquid refreshment lor the Jet Mates a {inch to drive and t railer bewfifl 
whole family, compliments of the Kawasaki Jet your ear. And best of ail ; its Kawasaki reliable 
Mate" watercraft? With 52 jet drive horsepower, and available l ight now at your friendly, neigh' 
a Jet Mate watercraft will take you fishing or borhood Kawasaki Marine dealer. ■ 

cruising or picnicking fast er than you can say But you’d better hurry. Just I hink how stress 
ioad ’em up, move ’em out.” Safer, too, because ful it would be if some other luc ky family got 
its no propeller jet drive lets you breeze through the last one. 
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One man's vision of 
future transportation. 



BY MICHAEL LAMM. 
Contrifjutrnq Editor 
PM Photos oy Ron Hussey 
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S WISS industrial designer 
Luigi Colaui wants to make a 
point — that there are many 
more ways to configure a car 
than are now being addressed. 

He's saying we needn't all drive 
Simmers and Blazers. Or even 
Sprints and Escorts. There are times 
and places when pedal power will du. 
And other times when one or two 
small, fuel-efficient engines in ex- 
tremely lightweight motor vehicles 
make a lot of sense. Commuters, for 
example, have no business marshal- 
ling 106-plus horses in 2 tons of steel 
and plastic just to carry one person 
from congestion to gridlock. 

“The w r or Id needs a better system 
of transportation.” says Colani. “In 
America and Europe, cars absorb the 
pressure from the unavailability of 
good public transportation and the 



lack of high-speed trains. Airplanes 
are fine for long-distance travel, but 
they do nothing for h»eal traffic. If we 
continue to rely so heavily on automo- 
biles, we need new categories of cars 
— new types." 

To call attention to his point, Colani 
has designed and built 13 vehicles of 
various shapes, sizes and power 
configurations. Late last year, he 
brought 12 of them to the U.3- on a na- 
tionwide tour that culminated at the 
Bonneville Salt Flats in Utah. At 
Bonneville, he attempted to set speed 
and fuel-economy records with some 
of his creations. Unfortunately, he set 
no records, but he did make points. 

Colani believes in organic shapes 
and minimal body configurations. He 
named his vehicles Utah 1 through 
Utah 13. UUihs 1 through 4 are high- 
speed bicycles, engineered and built 



by C’i lahi s asslflant, Sebastian Kum- 
mer, Tour-de-France bicycle racer 
K ii miner has considerable experience 
with human-powered conveyances. 
He and Colani believe that, in some 
instances, small hybrid vehicles using 
pedals plus small auxiliary engines 
are the way tn go. For short hops to 
the mall, or if the office isn't too far 
from hutne. such hybrid.* make pleas- 
ant. practical commuters. 

Utah 2 is one such vehicle config- 
ured for two people. It has, in addition 
to twin sets of pedals, an air-cooled. 
30-cc Fichtel £ Sachs 2-stroke 1 -lung- 
er rated at 2.5 hp. The rear-mounted 
engine can be rope-started quickly to 
augment muscle power on inclines or 
for acceleration away from stops. 

Kummer and I tried Utah 2 togeth- 
er. After pedaling aver the salt for 10 
minutes or so, we decided to crank up 
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the engine. It started on the first pull 
si ni l engaged easily through u centrif- 
ugal c-luLrh. When running* it made 
pedaling comfortable und idmnst ef 
fort I ess, ttV a, fun little oar tn drive. 

plus i\ prm Lrkmptind exercise. 

Another Interesting coueepi vehi- 
cle is the I 'tali II, which u asym- 
metrical In nly styling t ft ahowg that 
cars don f i have tn look the same side 
in side. T\w l 'tali 6 k ai mjdepgibietl 2- 
Hratcr spurt coupe lli.it use> a VW 
Rabbit engine muuiitt'daniiiishijr 

The must f^inating engine in Co- 
lam's Bonneville collection was the 
Lilliputian i“’Ccfjimd-nun in Utah 
4, You read ihittcuiTWtl.v 1 The engine 
iealt\ iW- displace 1 a ifflur 47 oi* He 
signed and built by a Swiss maeliiiusl 
named Sr] dimmer, the wiiL-r-erioIefl 
Vfl lies Irasisvemdy at the tail nf the 
streamlined bicycle and provides urf 
dit icHml power to i he rider, w ho lies 
bice forward and no hi=* belly. 

Cohim has some far- nut idea* about 

ss 



eninmerrial vehicles as well as ears. 
Hi> Mercedes-basei! truck tractor, 
Utah lib with its insect-like cub, gels 
down force at higher speeds. The 3- 
b hided wiper in the center of the 
windshield bubble rotates via a mo- 
tor-driven flex shaft. Utah 12 didn't 
set any records but, thanks to good 
aerodynamics and the very small 
space hft ween cab and trailer, it did 
average 8TJ miles per gallon on the 
.sail and mustered a lop speed of 91.4 
mph, nui bad for an IS- wheeler. 

i it her members of the Coltuu trav- 
eling mad and salt show include: Utah 
i inot shown) — a IT.d-pound aerody- 
namic bicycle, Utah 3— a .stmirnlined 
bicycle that the Swiss designer hope* 
will [tidal pits! the rurmnt speed 
reconl of B5:b2 mph. Utah ft keS-whwl 
motorbike t hat will shoot fur the $0-ce 
record. Utah 7, with its 50-cc engine, 
has the lowest drag coefficient (C$ 
0. 1 s ii v v l j r rect > n led ft ■ r r a 1- [ due e veh i - 
dt\ Utah # is a swoop v 2-seati.T wdth a 



BMW K UH) turbochiirged IS Mip en- 
gine, Utah H is the electric vehicle of 

I In- group and is built on a Uilroen 
2CV chassis, Utah 10 is a record seek- 
er, hoping tn run aver 175 mph with 
its Honda 500-ec racing engine. Utah 

I I is designed strictly forapeed and 
acceleration tests on the salt, and 
with its turbochtiiged and mtrous-in- 
jeclcd 1 3(K ter engine* is obviously not 
for the lain! ofheart. 

One caution that t 'ulani recognizes 
is that, except for i he truck. none of 
his vehicles meets federal safety and 
pollution standards. He acknowl- 
edges that it's easier tu build concept 
vehicles than salable ones. 

In the future. f ulani plans to chal- 
lenge other visionaries worldwide 
and extends an open invitation in join 
him for what he calls A u tomorrow *99, 
an event that , next October, will sh ow 
more of hi* braitichiktren, plus those 
from others who have designed and 
built alternative vehicles. Pi 
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COMPARISON TEST 




Two-up personal watercraft have come of age 
We try six of the hottest new wavebusters. 



BY JIM YOUNGS: PM Photos by Rich Cox 



POPU LAB MECHANICS • APRIL 1990 





*MAHA 

fAVERUNNER LX 



I TS EARLY MORNING, there's 
glass-smooth water and you’ve 
got a responsive water scooter at 
your command. You launch. Your 
best girl climbs on back and you blast 
of! fur an adventure unmatched by 
any other vehicle. You carve tight 
turns and shred rolling swells, then 
creep into shallows to tour hidden 
rids where feiv boats can go. 



worn 



This is 2-up personal watercraft 
(PWC) riding at its best. It's the kind 
of freedom and complete assault on 
the senses found only in personal- 
sized sport vehicles. 

Our last PWC comparison lest ran 
less than two years ago (see “New- 
Wave Watercraft." page 79. Sept. 
'KHL hut the looming spurt has cornea 
long way since then and new models 
are appearing with impressive fre- 
quency. This year’s PWC shootout, at 
SoCal's Lake Perris, was designed to 
determine the best from a distin- 
guished group of Vehicles. The results 
were close, and any cute of these scoot- 
ers would he a worthy personal 
choice, Here's what we found. 



Sea-Doo Si 



King of the hill for 1 990 is the Sea-Doo 
Si (stainless impeller. 1 . Because of its 
penchant for power, the Si captured 
top rankings in every measurable per- 
formance evaluation. most of them by 
wide margins. It also led the pack in 
jit and finish and fun factor, which is a 
subjective combination of ease i if use. 
stability with two riders, handling 
anti responsiveness. 

The SSG-cc Rotas engine of the Si 
and the original Sea-Doo tested In 
1988 i which also emerged as a com- 
parison-test winner l are basically the 
same. But as many ;ls 200 modifica- 
tions to the earlier model were 
made, so the Si qualifies as now. 

The Si is only one of two vehicles 
| in the fleet with oil injection, which 
eliminates the need to mix a gas-oil 
cocktail (Lhc other is the Kawasaki 
TS). Other elements we like are a 
• huge 8.72-gallon fuel tank, for long- 
range cruising, and casy-tn-reach 
storage bin in mint of the handlebars. 

About the only criticism we hud is 
the size of the engine compartment, 
which is a bit light for access, and the 
short neoprene iiad.s at the hark of 1 he 
fooL wells (for comfort when rebound- 
ing), which should be longer. 

The truth is (hill we had a difficult 
time trying to find shortcomings in 
the Lop-fierforming tfea-Doo Si. Isn't 
this the definition of ei champ? 



Yamaha 
Wave Runner LX 







S’? 



The original Yamaha WaveHunner 
opened up Lhe world of PWCs to thou- 
sands of newcomers by making riding 
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SPECIFICATIONS AND DIMENSIONS 


OVERALL HAWKING- 
WH [\ FACHJSfcR MODE! 


PftlCI 
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engine 

nSPUCEMGMT 


EUGENE 

rtOBS0*Ott€fl 


JET FW 
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LEVQTKtEAM 
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fMiumin 

mff 


1 . Bombardier Sea Doo Si 
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55hp0 66O(Jrpsn 
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»'■« r 
3fi F3G5SH 
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345 lbs 
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2. iti*d) Wat jet Sport II 

73 Wish burnt Ate .Firneiville.WfLUK 


£4395 


Brut 432 fit 


4$ Ni #3750 rpm 


340 Its 
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3. Kawasaki Jet Ski TS 
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6,3 gal 1 1 gal 


4 . UltranaulicftScaflash 

SJaw HutJicma AU . Qinird. CA MDtti 


$4895 


Suzuki TMa 


60hp.Fi; 600D rpm 


J 50 IQS 


TOfi- 44" 
4Sft#50foft 


9 gal 3 gal 


5. Wildcat 

10671 N.KenCill. Suite 2D6. Miami. *L 33176 


$3995 


CuyunB 420 ct 


45h0(§ 1750 rpm 


340 lbs 


96' 40,25“ 


5 5 ga- ’ r 5 gal 



Alt speed a'-Kj Lrniftg ci&La aur i i averaging lour I &sl runs. ■_ - - > t- u i on acmes are bme <1 takes ;o run 200 h ircm uead stop. 



virtually struggle-free. For 1990, 
Yamaha transformed the relatively 
tame WaveRunner into a hot chal- 
lenger by beefing it Up with a big (Kl- 
ee engine. The result is a new LX 
model that's a solid competitor in ev- 
ery test category and a close second 
overall (tied with Wetjet Spoil II). 

The LX has an adjustable ride plate 
at the stem, which can modify the 
planing surface to accommodate one 
or tw r n riders. Other outstanding fea- 
tures are convenient seat handler Tor 
the passenger copious storage, stout 
wraparound bumper and superb en- 
gine access due to a wide cowling. Up- 
holstery and trim are well finished, 
and the glass work is flawless. 

Handling the LX is much im- 
proved. thanks to the adjustable ritle 
plate. Throttle responsiveness is also 



excellent in all rpm ranges, 

Like the Sea-Doo, we’d prefer a 
longer pad in the footweU. A larger 
fuel tank would also be a plus. And, no 
doubt, many riders would appreciate 
hassle-free fud injection. 

Wave Runner set the pace for sit- 
down FWCs and the LX has all the 
same fun attributes. The big differ- 
ence in the exciting LX is that it's 
quicker and more challenging, 

Wetjet Sport II 

The sleeper of the fleet is the Ameri- 
can-made Wetjet Sport II, which 
nipped at the transom of the speedy 
Sea-Doo in all performance rankings, 
I n fact, the Sport IPs marks in all cat- 
egories were high enough to earn it a 
surprising second-place tie with the 
Yamaha LX. 



We tried everything we could think 
of to get the Sport II to misbehave at 
speed, but it wouldn't cooperate. 
Handling on the performance course 
(ranked second) was outstanding. 
Also, it was the driest of the top three 
performance machines. 

The Sport II is unique because of 
its butterfly-style steering wheel. 
Throttle is controlled by a trigger on 
the right grip. Steering is quick and 
precise and the feel, with elbows 
Lucked tight tfi Ihv body, ih distinctly 
different from the other crafL The 
test team split on whether the butter- 
fly wheel was an effective alternative 
to standard handlebars. 

Among many superb design fea- 
tures is the front cowling and dash, 
which lifts up as a single unit with t he 
aid of a gas strut to provide the fleet's 
best engine access. Equally impres- 
sive is the so lift hull, which has an in- 
ner! iner and injected foam. 

Again, the test team would prefer 
padding in the footwdlK, and the 
Sport II would benefit from a grab 
handle for the tandem rider. But, 
these are small nits to pick in a dark- 
horse model that stacks up surpris- 
ingly well against the big-names. 

Kawasaki Jet SkITS 

Kawasaki and performance have been 
synonymous since the beginning of 
PWCs- Now the TS (Tandem Sport) 
has arrived H and it’s destined to be in 
the forefront of PWC touring h which 
many believe to be the future of the 
sport. Despite sacrificing some per- 
formance for fleet-leading stability p 
the TS was still quick enough to vie 
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with the leaders in acceleration. 

The ergonomics of the TS arc aimed 
at comfort, dryness and accommodat- 
ing the extra bulk of tandem riding. 
The tall seat, for example, handles 
two adults with plenty of room left 
over* Footwellsare fully padded. In 
the unlikely event that riders fall off, 
there are handles and si mil at the rear 
to facilitate rehoarding. 

Even though the hull maneuvers on 
the tame side, throttle response is 
crisp, thanks to the tonquey 6&i>cc en- 
gine. Two storage compartments, one 
ahead of the handlebars and one in 
front, are large and well placed. Ac- 
cess to the engine Ls excellent, since 
the whole seal is removable. 

Although the TS finished third 
overall, it is dearly the performance 
wj nner among true Leu ring vehicles . 

Ultranautics Seaflaih 

Some called it the Winnebago of 
PWCa until they climbed aboard and 
felt the nimble performance of the 
ultrastable SeaDash, Although ii 
appears somewhat chunky, it's actu- 
ally tighter than the Kawasaki TS. 

Seaflash has a high center of \ 
gravity and the big, boat- tike hull 
handles chop like an offshore rig. It’s 
easily the driest craft in the fleet. 

Interestingly, Seaflash is the only 
2-up scooter with Forward, Neutral 
mid Reverse gears, which gives it an 
edge in slow-speed maneuvers. An- 
other novel feature is a spring-loaded 
step that makes re boarding easy. Big 
fuel tank is a plus. 

Two areas we'd like to see im- 
proved are engine access— the huge 



79B-cc Suzuki sits low r and tight be- 
neath the seat — and battery access, 
which requires removal of an under- 
seat storage tray. 

Tandem touring is the hot new area 
for PWCs a and no craft accommodates 
two riders better than the Seaflash. 

Wildcat 

Though the Wildcat is billed as a 2-up 
scooter and, with a skilled driver, it 
can handle two riders, in our opinion, 
it's more suited to solo thrills. In fact, 
the economical Wildcat is the hunker- 
down cafe racer of the group. Even 
the raspy, full-throated prowl of the 
Wildcat’s 428-ec Guyana engine gives 
away its call-of- the- wild nature. 

The Wildcat is the smallest vehicle 
in our fleet, but its distinctive pickle- 
fork design gives it a sleek, menacing 



look of performance. We’ve ridden 
other low-seat, 3-pnjnt, hydrolike 
craft before and the Wildcat’s seating 
is bettor Lhan most, but it still re- 
quires the rider to bend his legs back 
and forces his knees to contact non- 
skid fiberglass in Ihefnotwell. 

It's necessary to use body English 
and muscle through each turn with 
the responsive Wildcat, and when you 
do, curtains of spray fly with each ma- 
neuver. But that’s all part of the fun of 
driving this snarling, hotly-hugging 
sport machine. 

All vehicles showcased in our test 
are winners in their own right. The 
differences in fit and finish were like 
splitting hairs. Fun factor was equally 
close. PWCs have come a long way in 
the past few years and these six have 
come farther than most. M 
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Detroit's new models rofJ when ready. 



BYJfM DUNNE. Detroit Editor 

I N YEARS PAST, eager car buy- 
ers walled until September to get 
a look at Detroit’s new models. As 
regularly as back- to- school shopping, 
car showrooms shed their year-old 
displays, brightened tip with new ex- 
hibits. traded in old pnce lists. It was 
the time of year, and the only time, to 
eye Motown’s newest creations. 

But that was then. This is now. 
Pressured by intense competition 
from abroad, Chrysler, Ford and GM 
are cranking out new wheels on an as- 
soon-as-ready schedule. No waiting. 



This year, the trend to release- when- 
ready is accelerating. The number of 
half-year models, recently released 
for public viewing at the Detroit Auto 
Show, is the largest ever. And that 
trend is expected to continue in the 
future. 

While the 1990s are still fresh in 
buyers’ minds, a whole fleet of 1990^ 
and 1991 cars are in the delivery pipe- 
line. You’ll see them appearing In 
showroom a through this spring and 
into the summer, well ahead of Lhe 
traditional fall intro season. 

Here’s how the 1SKKM and early re- 
lease 1991s shape up in detail. 



Ford 

How do you replace the best-selling 
car in the entire world? That’s the di- 
lemma facing Ford with its Escort. 

Escort is all new for 1991, Under- 
neath the skin is a new chassis that 
stretches the wheelbase 4 in. to 98.4 
in. The floor-pan h a duplicate of that 
used by Mazda’s 323, but other fea- 
tures are all Ford in concept. They 
include front and rear (independent! 
suspensions, 13*in. wheels on base 
models, semiflush side glass, lower 
wraparound instrument panel, 5- 
speed manual standard transmission, 
and a 1. 9-liter 4-cylinder engine. The 
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three carryover body styles— 3-door 
coupe T 5-dunr sedan each l station wag- 
on — are sill about 3 in, longer, ill tune 
with today's market swing to larger 
ear*. Eveh no H Escort irt still consid- 
ered a subcomp&erl* Ford says Lhe ears 
will now carry five passengers versus 
the four of earlier Escorts, 

Escort’s GT coupe is loaded with 
special equipment designed to appeal 
ten spurt y-car buyers. Under hood is a 
l.H-Jiter. 16-valve ohc Four that is 
rated 127 horsepower, 39 more than 
the? Ul-liter standard engine. Back- 
ing up the single-over he ad -cam en- 
gine is the same 4-speed automatic 
transmission or 5^ipeed manual trans 
that's available in other Escorts. The 
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GT has an offset grille opening for 
better engine breathing, 1 5- in. styled 
aluminum wheels, and fat tires for 
much-improved handling. An all- 
business analog instrument cluster 
includes a tachometer, speedo and 
gauges for fuel and engine tempera- 
ture. 

Mercury's Tracer, an Escort twin, 
is also new for 1990'/£. While dimen- 
sions and drivetrain details are identi- 
cal to those of the Ford subcompact, 
Tracer comes only in 4-door hatch- 
back and station wagon styles. 

Ford joins the uport/ulilily boom 
with its all-new 2- and 4-door Explor- 
er. New r styling, longer wheelbase, 
wider bodjvmnre interior room and a 
huskier engine are Explorer features 
that make you forget the Bronco IT 
forever. 

Under the hood. Ford has added 
more sizzle with a 4, 0-liter Vfi engine, 
replacing the 2, 9-lltcr VG as the lop 
power plant. The mill cranks out lo5 
horsepower and 220 lb. -ft. of torcjue 
compared to the rather wimpy 140 
horsepower and 170 Ib.-fL oftorque of 
its predecessor. A 5-speed manual 
transmission is standard, and a 4- 
apeed automatic is an extra coat op- 
tion. Rear antilock brakes are stand- 
ard on all Explorers. 

General Motors 

Chevrolet's 1991 Caprice marks the 
first big change in the full-size sedan 
in 14 years. Although the big Chevy's 
styling was freshened up in 1981 t the 
flagship has a sleeker appearance, is 
slightly larger overall and has more 
hip and shoulder room inside. 

Caprice is still a big ear, offering 
dimensions greater than almost any of 
the full-size import sedans. While 
wheelbase is the same as 1990's 118 
in. „ and front and rear tread are iden- 
tical h the car is over an Inch longer and 
almost 2 in. wider. 

Sleek body sty ling, espeeiaUy in the 
angle of the windshield, brought ma- 
jor changes beneath the skin of the 
car. The air-conditioning system is no 
longer under the hood, but housed in- 
side the passenger compartment un- 
der the instrument panel. Windshield 
wipers are no longer hidden under the 
hood, but exposed atop the glass. The 
low hood line allowed Chevy design* 
era to attach the grille to the hood, a 
boon to mechanics who have to work 
on the coolant radiator. 

Underneath the skin p chassis de- 
tails are similar to Caprices of old. 
The tried^aruMrue 5.0-liter small- 
block VB engine with 4-speed auto- 
matic transmission delivers 17 mpg 



city and 28 tnpg highway, acco rd mg to 
the EFA. 

The Caprice also continues with 
rear-wheel drive ami separate frame 
and body construction. Added fea- 
tures for the new car include antiloek 
brakes and a driver's airbag, 

Instde, reduced wind noise results 
from she new flush glass in front and 
shies and from careful placement of 
the side-view mirrors, according to 
C h evroleti I Ttiors swing wid erf: if eas- 
ier entry and exit. Chevy designers 
may have dragged their heels in re- 
placing the aging design of the 1977- 
1900 Caprice, but they did make the 
moat L>f the opportunity L 

GM's long* a waited addition of a -I- 
door to l he Chevy S-19 Blazer and 
CMC Truck S- 15 Jimmy lines will ap- 
pear in showrooms this spring. Okls- 
inubile, in a surprise move, will also 
offer a similar 4-door sport-' utility 
truck, the Bnivada. 

The new 4-dour sport utilities will 
have a 107-in. wheelbase, a stretch of 

» in. over the 2-door version. This 
added room helps rear-seat passen- 
gers with additional knee room and 
w r ith 15 in. more hip room in the 4- 
rioor + a benefit resulting partly from 
the relocation of the rear wheel wells 
to a point behind the rear seal. Cargo 
space is increased by 25 percent. The 
overall length of the 4-door Blazer 



Jimmy Bravarls is 178-8 in. — h'/uinu 
longer overall than the 2nloor models. 

Standard equipment on all S-10 
Blazers. S- 1 5. Timmy sand Bravadas 
includes a 180- horsepower 4.;i-liter 
Vfi engine and 4- wheel ant Mock 
brakes* Special rui the Itravada will he 
a full-time all -wheel drive, eisf cundi- 
tinning, 1 5-in. cast-aluminum wheels 
and available leather interior. When 
it goes nn sale in the fall, the Bravada 
will clearly be aiming directly at the 
Jeep Cherokee Limited market. 

Camaro and Firebird both get a 
facelift for '91. and you'll see them in 
showrooms this spring. While drive- 
lines. chassis and basic shapes of Lhe 
body are unchanged, there is news for 
the F -bodies. 

A Z2& model replaces the I ROC-2 
as the top model for 1991 ( 'a mar os. 
Special hood domes and an aerustyled 
rear spoiler that sticks up inches 
above the hatch door are obvious styl- 
ing cues. Filling the wheel well# are 
16«in r alloy rollers mounting huge 
245/60R18 tires, while revised rocker 
panels conform to rear-wheel npen- 
Uig^- 

Two convertibles, one for Beret ta 
the other for Geo Metro, round out 
Chevy's 1090-01 model changes. Ber- 
etla has what Chevy calls a targa bar 
I hat keeps the body sides in position 

j FU'tlto t M FTI 1JA j 



FORD ESCORT LX 
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Only One Truck 
Can Handle Grades 

Like This. 



4TK PIaCBI FgHD RANGLft 



Once a year, trucks have to face 

SOMETHING EVEN TOUCHER THAN SCALING / QUALITY AND TROUBLE -FREE PERFORMANCE, 
A STEEP MOUNTAIN GRADE, THEY HAVE TO ^ AND IN THE LATEST SURVEY, MaZDA OWNERS 
FACE THEIR OWNERS. BECAUSE EVERV / GAVE THEIR TRUCKS THE HIGHEST GRADES OF 

yearJ.D. Power and Associates all. And helped Mazda earn its place as the 

ASKS NEW TRUCK OWNERS TO / MOST TROUBLE-FREE COMPACT TRUCK IN AMERICA.* 



GRADE THEIR TRUCKS FOR INITIAL 







And Get Grades 
Like This. 

*'*■# M * * f jj L |n |J 

e I$1 PtAC£; MAitOA PiOKUl*. 

+ Ths: Most Tro l- hle -l j ut t 
/ Compact Truck in America. 

iE / 

* * / 



/ 



2nd Place: Toyota Pil'klt A. 

/ 

/ 

/ . 

/ 

/ 

/ 

/ 



s 

-f- Jhu Place: Mitsubishi Pickup 




But this isn’t the only reason Mazda own- 

ERS ARE SO ENTHUSIASTIC. THERE'S ALSO A 36 'MONTH/ 
50 , 000 - MILL HUMPER-TO-BUMPER WARRANTY" WITH 

no deductible. The best basil warranty in the 

ENTIRE INDL.’STRY. $0 IF YOU' WANT TO KNOW WHAT 
MAKES A TOUGH MAZDA TRUCK SO EXCEPTIONAL, 



talk to a Mazda truck owner. Better yet, 
see your Mazda Dealer and put a Mazda 

TRUCK TO A LITTLE TEST OH YOUR OWN, 

mazoa 

It Just Feels Right: 



■10 19WCvU(JM4T(VO mti -iiA.jlff F 5^«i y - BptHiifi^t'i mprkir Aumri ihr r rjJ W ilnr ,! *Srt pur Muiti! 



p-^f uinilwt m * i jnri 





COVER STORY 



aMftEPEN&ENTAfT 
CONTROL SURFACE 



CONTROL 

SURFACE ACTUATOR 



INDEPENDENT AFT 
CONTROL SuRFAq, 



GC MOTOR 



tfrURIW 
HlLJUM fANK 



OXYGEN TANKS 



MlDU'nvD 



LEAD -AGO X 
GFL BATTERIES 



function/ 

WITCHES 



reiOL GRIP 



iOYSTiC* 



STATUS^ 

NAviQATrQN 

OJSPLAr 



SONARtfV CAMERA 
DISPLAY 



SCANNING 

SONAR 



Packed with technology. Deep Fflght f^bcve} will btaze trails for more 
dOniervaiivc, [Wiri-pIFOL Ocean Everest trMtiOppusilci Shared innovations 
rncFude eaoikei exons containing Jetrlsonabfe people pods and high-speed 
hydrodynamic maneuverability, provided by sift control surface*. 
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Soaring like an airplane thousands of feet down, a radical new sub will test 
technology for the next assault on the ocean's greatest dejSfFs. 



SY GREGORY T. POPE; PM Illustration by Attifa Hejja 




HiilKiV YEARS AGO, U.S* Navy U Donald 
Walsh And Swiss ihl'i 'H nojtrrui i her -Jacques EV- 
card squatted in a 50-ton steel cucoou, looking 
for t he first time at the but tarn of t he World. After a 1 1 j- 
hour plunge, the Navy's bathyscaphe Trieste touched 
down at the base of Marianas Trench. '±8,520 ft. below 
the Pacific, then began a 8-hour ascent to the surface. 
Since i hat day. Jim nary 23, 1U60, no one’s been back. 

Now there’s talk of sending submariners ty the 
Trench again. Only this time they're nut going to sink to 
the bottom — they’re going to fly. 

A man who’s already cut a maverick reputation in the 
ocean engineering world is building what he calls the 
world's first, underwater aircraft. As early as this hill. 
Deep Flight I and // will wing their way through the 
depths as technology demonstrators fora future 
Trench -diving craft. Graham Hawke*. the craft’s de- 
signer, hkenaDeepFlight's departure from normal sub 
design to the difference between suqjlanes, which use 
aerodynamic lift to soar, and balloons, which use buoy- 
ancy and ballast to rise and fell. 

“Think of them like NASA's experimental planes, 
like an X-I or an X-15," ho says, *in which they’d take 
aspects of flying and push them as far as possible." And 
Hawke*! and his w ife, marine biologist Sylvia Earle, 
will tie the Chuck Yeagers of the seas, the first tu pilot 
the twin Deep Flight subs. 

Rut unlike a federally funded X -plane. Deep Flight is 
coming to life at night, on a shoestring budget, in the 



hands of Hawke* and a crew of nine volunteers. They 
gather after working hours at the San Leandro. Ca lifor- 
nia, headquarters of Deep Ocean Engineering, Inc., a 
company co founded by Hawke* and Earle In 1982, The 
cavernous subsea-robot manufacturing plant is littered 
with half-built remotely operated vehicles, fiberglass 
mandrels and machine tools. 

Overseeing the work is Hawkes, an owlish 40-year- 
old Briton known best for his Deep Rover (see Ton- 
t jttering i >ur I Jeepest Frontiers,’’ page Hi. Jan, ’85k the 
bubble-shaped submersible, in which Earle and 
Hawkes set siiln diving records of 3000 ft. three years 
ago. A decade i n the San Francisco Bay area has tem- 
peivd Haw kes’ accent, but honed his drive tube differ- 
ent. ’Part of this project is simply m inch ie f, yi m see, "he 
adm its. 'There’s been so tit t le innovation in the field , si i 
little ciMss-fertifl^atien between military and commer- 
cial submersible*. VWre try i ng to stir things up. " 

In fact, lie’s throwing every innovation he can into 
Deep Flight, Each craft fairly bristles with technology. 
To strengthen the flight analogy, for example, Haw kes 
has plucked components from aircraft, such as an F-lH’s 
force input joystick, fly-by-wire electronics, a para- 
chute-style restraint harness and low -weight, high- 
strength composite materials. 

Barrel rolls with the whales 

But the outsized rear control surface* are what makes 
Deep Flight lake off from conventional sub design, Jet- 
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DEEP FLIGHT 





tbuning the concept of variable bal- 
I usl for depth control, Hawker is 
buililipg Deep Flight to dive and as- 
cend hydnKlyniimkaily like a sound- 
ing dolphin, the control surfaces 
determining pitch. The mid-hull 
wings am cumbered like upside-down 
airfoils to provider reverse lift. Wince 
the sub is positively buoyant, it will 
enter an unpowered glide to the sur- 
face if propulsion fails. 

What's more, the craft will 
pitch and roll through 360*. 

11 Hydrobat ic” is a favorite 
Hawkes coinage — another of 
hi-s pet phrases is “doing bar- 
rel rolls with the whales at 
400011." 

The pilot w ill lie in a pres- 
sure-resistant people pod, a 
thick fiberglass tube with a 
transparent acrylic viewport 
on one end. Nylon straps 
secure the pod to iU exo- 
skeleton. a free- flooding 
Framework equipped with 
wings, propulsion, control 
surfaces and batteries, Exo- 
skeletona will interchange, like suits 
of armor. Some will he built for 
speedy search ami survey missions, 
others outfitted with sensory-feed- 
back manipulators, for detailed reco v- 
ery work. If sea-flour detritus snares 
theexoskdetoii, ihejkxl can eject ami 
float fries. 

The exoskeletcms now under con- 
struction each house two thrusters 
that can push the craft along in 15- 
knot bursts. Underwater cruise 
speed will be a brisk Mi knots, and 
maximum dive and ascend speed a 
heady 600 ft. per minute. 

Behind this subsurface muscle are 
twin pods of powerful aluminum-oxy- 
gen batteries. Scaled up from units 
that power emergency-buoy beacons, 
the batteries are simply rows of alu- 
minum plates that touch off a strong 
current when doused in seawater. 
The AlOx pods, which can t be re- 
charged, are detachable and won't be 
used for training and short trips. On- 
board reusable lead-acid gel batteries 
back up and buffer the AlOx power. 

Also a factor in Deep Flights nim- 
bleness is lean construction. Fiber- 
glass. impregnated with syntactic 
foam in the pilot's pod. has replaced 
metal for all structural components, 
and results in a sub weighing only 1 14 
tons. 



Preparing for launch 

Deep Flight s light weight wall free it 
From the need tor a dedicated mother 
ship, and it can even deploy via heli- 
copter, Preparation will he a simple 
routine. The acrylic dome will be 
rolled out on its internal track assem- 



bly, pilot will crawl in backward, anti 
the dome racked back into place and 
sealed with a rubber (bring. Then, 
the chipboard crew will test the bull's 
integrity by dropping pod pressure to 
% of an atmosphere. Lying prone as 
Deep Flight flies the deep, the pilot 
will grasp the joystick with one hand, 
while the other holds a secondary grip 
with camera and light switches. Once 



Hjfwhs models his partly a&iernbted 
creation {top}. The craft ts being assembled 
by an ali-vpiuntnr crew, two Of whom are 
ihowo above wfth Hawke*, 

on a suitable course, the pitot can put 
the craft on autopilot w r hi!e he attends 
Us instrumentation, or just enjoys the 
view* 

Voyage to the bottom 
of the sea 

Should Deep Flight live up (o its 
name, many of its features Will he in- 
herited by Ocean Everest, a dual-pod, 
bottom-diving craft that remains on 
the drawing hoard. Ocean Everest 
will be more conservative in design 
because, unlike Deep Flight , it must 
be insurable and ABS-certified 1 so 
t hat Hawkes can sell production tthkI- 
els to the U.S. Navy and research 
organizations. 



Ocean Everest will meld Deep 
Flight's innovations w ith more tradi- 
tional sub features. Although the 
large rear control surfaces will re- 
main, vertical thrusters will be add- 
ed, allowing the craft to hover in 
place. The acrylic domes — cast from 
transparent ceramic — will be hemi- 
spherical to better distribute water 
pressure. Perhaps the only break- 
through on Ocean Everest 
will be the pods' thick-wall 
graphite-composite mate ri- 
al, which is capable of rebuff- 
ing nearly 30,000 psi 1 giving 
a t: 1 safety factor at full 
ocean depth. 

The resulting unlimited 
depth capability, along with 
its 12-knot speed, will put 
Ocean Everest at the pinna- 
cle of submersible design 
— and in great demand. 
Right now oceanographers 
have a scant handful of deep- 
diving submersible^, None 
go deeper than about 20,000 
ft., and all are hampered by 
sluggish subsurface speeds and the 
need for a dedicated mother ship. 

“The tools we have,” says Grant 
Gross, director of the National Sci- 
ence Foundation's ocean sciences di- 
vision, "are functionally underwater 
elevators. Something like Deep 
Flight would open up avenues that we 
simply have not had.” 

Even as shallow as 4000 fl H1 Gross 
explains, !£-knot craft like Woods 
Hole's Alvin cannot keep up w ith the 
organisms under Investigation, 
"Squid, whales, tuna, mackerel — -just 
about anything can outsw im a sub- 
mersible,” agrees Earle. 

At greater depths. Gross says, the 
ability to survey much broader areas 
represents "an order of magnitude 
improvement in technology.” Ocean 
Everest would open up detailed inves- 
(igation of depths below 12,000 ft., 
which account for about 40 percent of 
(he ocean's total volume. Even below 
20,000 ft. lie areas, all unexplored, 
adding up to the size of the United 
States. “We should be thinking about 
setting aside areas of the ocean for 
various levels of protection/ 1 says 
Earle. “One Lhing we can do with a 
high-speed craft li ke Deep Flight is to 
scout and make knowledgeable deci- 
sions about protection. " 

But beyond conservation missions, 
Earle agrees with Hawkes that the 
"sheer joy of Deep Fhght " wilt make 
the project worthwhile. "T o be able to 
go sw iftly through water in a vehicle 
that's more like a suit t >f clothes ," says 
Earle, "will give a diver a new, inti- 
mate kind of relationship with the 
ocean/' i*i 
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MODEL AVIATION 




FLIGHTS OF 

FANTASYH 

Giant, kit-built, radio-con roiled planes blast 
higher and faster than ever before. 



BY JOSEPH TffUINl 
PM Photos by Don Fog gen see 



th* mofl famous fighter 
pJaniM fcn hLsipry^ihe 
“’- 40 . Ttie '/j-icafe, radko- 
mtroJied plane has 
a J-tl wingspan. 



f HOOSH! 1 turner! just in time to 
' caLeh sight of a red, white and blue 
bullet streaking past at 125 mph. 
As it swept across the horizon and headed back to- 
ward us, I recognised it as an F-l6jel fighter. With the 
throttle wide open, Jack, the pilot, suddenly pulled up and 
rocketed the F~lf> straight up into the bright, blue sky. The 
jet, climbing and spiraling simultaneously, continued to ascend 
until it nearly disappeared. 

As I stared skyward, past the high midday sun, the jet’s ascent 
slowed little by little until finally, it seemed to stop — frozen in midair at 
1000 ft. Then. Jack killed the engine and the aircraft tumbled silently 
from the sky. Falling, drifting and playing off the wind, the jet 
somersaulted toward the ground. At around WOO ft., I listened for the roar of 
the engine. There was only silence. At 400 ft. , the only sound was the wind trying 
to rip off the wings as the nosedive gained speed. As the jet plummeted to within 200 
ft. , I thought aloud: "Pull up, Jack!" Then, as the ground rushed up to meet the 
the engine roared and Jack skillfully guided the jet skyward once again. It had cleared 
the ground by no more than 15 ft. 



A '4-Kale C-47 Skytrain li walked out of hangar with a load of tiny Pitts Special is ready to t«wl out to the runway. The ‘4-scale aerobatic 

paratroopers, fh Is g lanr. custom-made model has a it -ft. wingspan. biplane model hat a 6*- In. wingspan and lMOiq. In. of wing area. 
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I looked over at Jack, who 
was standing a few feet away 
with the radio transmitter, 
and he Hashed me a mischie- 
vous smile that only old pilots 
possess* It was at that mo- 
ment that I realized radio- 
controlled airplanes had 
come a long way from the 
stick-and -tissue models that 
[ recalled from boyhood. 

Jack's F-lfl Fighting Fal- 
con is a radio-controlled, 
large-scale replica of the pop- 
ular jet fighter that General 
Dynamics developed for the 
UhS. Air Force. Manufac- 
tured by Byron Originals, 
the jet comes in kit form and meas- 
ures over 6 ft. from tip to tail with a 4- 
ft. wingspan. And, it's powered by a 
ducted fanjet engine. While it isn't a 
true jet engine, it's close. (Well have 
more on ducted fan engines later, * 

A esse for kits 

The first question may be. why are ra- 
dio-controlled (R/C) aircraft kits so 
popular? To a certain extent it has to 
do with the satisfaction and sense of 
accomplishment that comes from 
building a flying machine. Although 
we’ve become jaded with the incredi- 
ble advancements in aviation over the 
past 3U years or so, remember that 
Orville and Wilbur's fun -fly at Kitty- 
hawk was only 87 years ago. Flying, 
even model flying, ties us to this by- 
gone era of American mgeiauity and 
pioneer spirit at its best. 

However, the real magic, the true 
attraction for millions of mode! avia- 
tors, is that Ehesc amazing models 
give the freedom of flight to those who 
would otherwise be grounded- And 



Corsair is field back awaiting runway clearance. Note (be tamotn 
bent-wing desfgn. Warblrd models are Hie most popular aircraft kill. 



A nonquUe-Mght Janding left ihU Buzzard 

With a busied beak. Ndte broken propeller, 

while Et's true that many sport avia- 
tors are professional pilots p most 
modelers are not earning their living 
in the air. Many are veterans w hose 
flying — not their love of flying — end- 
ed with their tour of duty. And, 
there'!* a growing number of 
modelmaking enthusiasts 



F-ffc FIGHTING 
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F-1 6 model b designed to keep weight down without satrFFidng strength. Mflngj are made of 
polystyrene fnam Fuselage ii fttwfgliBt Receiver Innooe decodes Ugruis from transmitter. 



that have never piloted a 
plant;. Maybe theyVe never 
even seen a cockpit. Hilt, 
their fove of flying is as true 
and strong as Chuck 
Yeagers and model aircraft 
provides a way for them to 
experience the thrill of flying 
safely. 

Today's modelmaker ha^ a 
wide range of R/C aircraft 
kits from which to choose 
(see the list of kit manufac- 
turers and suppliers at the 
end of this story). There are 
kits of popular civilian air- 
craft such as Piper Cub and 
Beeehcraft. You can build un 
old biplane, aerobatic barns termer or 
modern jet fighter. There are even 
gliders, helicopters, blimps and am- 
phibian pianos that take off from wa- 
ter. Some of the most popular kits, 
though, are the wprbirtb — planes 
used during World War II. Kits are 
available for a P-51 Mustang, F-6 
Helical, P -47 Thunderbolt Cored r 
and P-40 Kitty hawk. You can even 
build a Japanese Zero or Russian 
MiG. Not surprisingly, the warbird 
kits are most popular with veterans 
who flew the real, full-scale machine. s 
duringthe war. 

The large scale of these warbirds 
make them all the more impressive. 
For example, a V ft -acale P-51 Mustang 
is about 6 Vl! ft. long and has a wing- 
span of more than 7 ft. 

While many models are still con- 
structed with a skeleton of balsa 
wood, most gia fit-scale planes feature 
large components molded from 
Lough, lightweight plastics and 
polystyrene foam. For example, the 
Byron Originals' F-1S model consists 
of a 2-piece fiberglass fuselage and in- 
jection-mulded foam wings and tail. 
Since the jet's major components are 
molded, assembly time is reduced 
drastically. Most large models also 
feature plug-in wings that allow the 
plane in be dismantled easily for 
transport. The kits don't include me- 
chanical components, just the 
parts for building the plane itself. 

The engine, foel system, land- 
ing gear, receiver and other 
mechanicals must he pur- 
chased separately, 

Once assembled, the model is then 
covered with either fiberglass doth 
and epoxy resin, or an iron-on plastic 
covering. Paint and authentic- 
looking decals add to the realism. 
H ut , i f you thin k that bui Id i ng a 
K [ ' plane kit is a piece of cake, it isn't. 
There's no substitute for time and pa- 
tience, and you'll need plenty of both 
to finish your first kit. Many of the 
more complex aircraft kits, including 
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A Cdorful Christian Fogle biplane and handheld transmitter get thdr 
nkkel-cadmlLim batteries recharged visa H Enroll hookup 




This pilot, up to hll armpit In F-l 5. employed hi* pit pall for a prrfllgbt 
check. Real^ne detail? include M(y «trartable landing gear. 








large-scale planes, should be tackled 
by experienced modelers only. The lo- 
cal hobby shop will be able to suggest 
the right kit for you. For many begin- 
ners t an introduction to R/C Hying 
starts with an ARF (Almost Ready 
To Fly) plane that requires a mini- 
mum of assembly. 

The cost of cruising 

Now the obvious question; How much 
does a R/C aircraft kit cost? That's 
tough to answer because prices vary 
much from model to model and 
one manufacturer to another, 
if you're into customizing and 
mgn-perfbrmance flyings then the 
sky. so to speak, is the limit. It’s not 

Air Show 
Extravaganza 

E very august, the m a i own of Ida 
Grove, low®, plays host (O Aviation 
Expo— the world's largest gathering ot radio- 
control ted aircraft. For anyone interested in 
R/C flying, spedficalty Jets and giant-scale war- 
binds, this is a must-see event. 

The 5-day air show Is the brainchild Of Byron 
God Person, president of Bynon Originate — manufacturer of gi- 
ant-acate aircraft models. The Expo Is held in Godberson's 240- 
acre backyard where he's built an impressive Vfc-scale airport 
complete with hangar, tower and 600-ft. runway. The show at- 
tracts about 60,000 R/C flyers and enthusiasts from around the 
world. Each day the sky is abuzz with radio-con boiled flying ma- 
chines of every imaginable description Including the world's 10 rg- 



unustial to find serious modelers at 
the airfield with $2000 or $3000 in- 
vested in their aircraft.. 

[f you're just starting tint, though, 
you may want to begin with a trainer 
aircraft — a forgiving, easy-to-fly 
plane that is specifically designed for 
R/C novices. You should be able to 
find one for under $100. 

Standard-size aircraft kits {aver- 
age wingspan about 3 ft. ) range from 
about $100 to $500. Large-scale air- 
craft kits are available in the $400 to 
$1000 range. Remember, these ball- 
park figures are for the kits only. 
And engine, mechanicals, servos, 
transmitter and receiver areal! extra. 



Now let's talk about the basics of 
R/C flying and the equipment needed. 

R/C baiks 

First, you don't need a license to fly 
R/C models. You do, however, have 
to be familiar with regulations set 
forth by the Federal Communications 
Commission (FCCh All R/C systems 
operate on a particular band of fre- 
quencies. in order for a system to 
operate properly, the handheld 
transmitter and the receiver that's 
mounted in the plane must be broad- 
casting on the same frequency. Gen- 
erally speaking, a transmitter has a 
range of about 114 miles. Two planes 
can't be flown on the same frequency 



eat R/C aircraft— Godberson's custom-built. 
Vs- scale B-29. This flying monster weighs over 
300 pounds, with a 2<Mt. wingspan Other R/C 
wonders include 9-ln.-taJI miniparachutists, fly- 
ing lawnmowers and Superman. 

Daily attractions include the Cloud Dancers, 
art R/C precision flying team: [he Eagle Aero- 
batic team of three lull-scale Christian Eagle bi- 
planes. and the Cows Ughi Silver BuHet, the 
world’s smallest manned jet- 
However, everyone's hands -down favorite 
attraction is the Striking Back show Each day concludes with a 
30-minute reenactment of a World War II air strike against a Jap- 
anese-held South Pacific oil refinery. The air is filled with R/C 
dogfights as B-25 bombers shell the refinery. It’s a little ol Holly- 
wood, a little history and an exciting demonslration of R/C flying 
at its best. This year's Expo will be held Aug. 0 through 12. Con- 
laci, Aviation Expo, Box 253, Ida Gnwe, tA 51445, 



Getting the worths largest R/C aircraft onto me runway b a 2-man 
chore. The H- 29 ^ pound* with* 29-ft wingspan. 



Striking Back " MAUI set Includes a man-made Ugoorv r /^icale air- 
craft carrier and a fleet of radio-control led, torpeck^lirlng FT boati. 
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at the s»mt‘ time. Try this and you'll 
join the crash-and-burn club. 

As of January 1989, there are 80 
frequency channels set aside for R/C 
use. The 80 channels are divided into 
four groups, or hands. The 72 MHz 
(megahertz) band has 22 channels 
that are currently reserved for air- 
craft use only. Other bands are set 
aside for R/C cars and boats, 

I f you're just getting i ntu 
R/C flying, the first step 
should be to join a local fly- 
ing club where you'll meet 
rnodelmakers who are ea- 
ger to share their knowl- 
edge, Choose a club that is 
chartered by the Academy 
of Model Aeronautics 
(AM A). The 50-year-old 
AM A is the national center 
for aerom sideling and the 
world's largest sport avia- 
tion organisation. There 
are more than 2400 AMA- 
chartered flying dubs 
across the country. For de- 
tails, contact the AM A. 

1810 Samuel Morse Dr,. 

Reston, VA 22090. 

Other valuable sources of 
information are books anti 
magazines devoted to aero- 
modelers. Two highly rec- 
ommended books are The 
Beginner's Guide To Ra- 
dio Control Sport Flyittg 
and The Advanced Guide To Radio 
Control Sport Flying. The books are 
authored by Douglas Pratt and pub- 
lished by Tab Books, Blue Ridge 
Summit, PA 17284. Some popular 
modeling magazines include Model 
Aviation, Flying Models, Model Air- 
plane News and R/C Modeler, to 
name j us ta few. 

The controls 

In the basic R/C aircraft, a handheld 
radio transmitter, powered by re- 
c hargcable nickel-cadmium hat teries , 
sends signals to a battery-powered 
receiver that’s mounted in the plane 
The receiver decodes the signals and 
relays them to servos (servomecha- 
nisms) which are tiny electric motor*. 
The servoB, in turn, obey the signals 
and perform specific mechanical func- 
tions. They move the rudder, operate 
the ailerons, raise and lower the land- 
ing gear, turn on lights and adjust the 
elevator. The more complex the air- 
craft, the more servos it requires. 

Transmitters, like planes, are 
available in a wide range of models 
and prices. Most modelers use a 4- 
channel transmitter in the $150 to 
$250 range. The four channels control 
the ailerons, elevator, rudder ami 
throttle. A typical transmitter, like 



the one shown, has two swivel sticks 
that control the four channels. Sepa- 
rate trim levers function as fine ad- 
justments for each channel. 

Engines 

Most model aircraft are powered by a 
2-stroke engine. Four-stroke engines 
are popular with some modelers be- 
cause they can swing a bigger prop 



and they sound more like a full-scale 
plane — they rumble and roar Instead 
of whine. However, a 2-stroke engine 
works best at higher rpm and delivers 
more power than a 4-stroker of the 
same displacement. Plus, they’re less 
expensive and have fewer parts. The 
displacement of the tiny 2-stroke 
powerplants range from about .015 
cu. in. to .61 cu. in. The most popular 
engines are in the .40 range, 

Two-strokers burn a glow fuel 
that’s a mixture of nitromethane, 
methanol and lubricant. The percent- 
age of nitro can be adjusted, but most 
modelers use a mixture that’s 5-per- 
cent to 10-percent nitro. 

The 2-stroke engines used in most 
giant-scale aircraft range from 1,38 
mi, in. to 3,78cu, in. A popular size ia 
the 2.28 cu, in. that weighs nearly 4!^ 
ufids. It coats around $160 and can 
used in planes weighing aa much as 
26 pounds. Most of these 2-stroke 
monsters burn either glow fuel or a 
giisolin e/oil mixture. In (act, many of 
the engines used in large-scale planes 
are modified chain saw engines. Run- 
ning a gas/oil mixture is popular be- 
cause it's cheap and readily available. 
However, it’s also more dangerous 
than glow fuel. 

Ducted fanjet engines are growing 



in popularity as aeromodelers seek 
new thrills. While there is no true gas 
turbine jet engine for R/C use (al- 
though one will be available soon), a 
ducted fan engine offers an alterna- 
tive. It consists of a standard model 
engine mounted to a long, tapering 
lube. The engine powers a multiblad- 
ed fan that drives air through the 
tube. The Jan unit houses several sta- 
tors which are aerodynami- 
cal! y shaped blades that 
straighten and direct the 
airflow in a thrust line. As 
air ia blown through the 
tube and exhausted out the 
back, thrust is produced. 

Final word 

R/C model aviation is a hob- 
by that can be enjoyed by 
young and old alike. It's a 
great way to bridge the 
generation gap — share 
modeling with your kids or 
grandkids. 

You don’t have to be an 
aeronautical engineer and 
no special aircraft-building 
skills are required. Model 
plane manufacturers offer 
thousands of kite to satisfy 
all levels of interests and 
budgets. You're sure to 
find a plane that's right for 
you. Happy flying! nt 



Source List 

Here’a a nationwide list o: mjinufjuiLurerfi unrl mp- 
pliers of reriio^ontroillcd km, eyrtf ms uvd ucrasua- 
riea. Writ* for unfuraubMi re^anliFig thdr linn uf 
HJCnwdel *mtwn tqtipmc&t 
G Aee RC h Bus &I 1 „ Higgirtivillft, MO 64U37 

■ Airtiunira, II Autry, Irvine, CA EfllE 

■ Antro Pl^ht, 13111 Emth Ave., Minna Del 
Hey,CAMB&l 

■ Byron Originate, Box Ida Grove, LA □ 1445 

• Carl Goldberg Model*, 4724 W. Chicago Ave_ r 
Chines IL &0&51 

■ Cox Hahhiut, 1 525 E- Warner, Swrt* An*. CA 

ism 

• Dura- Craft, 1007 Orchard Grove Dr., Koval 
Oak, MI 4HO&7 

• Fox MflftubctorfaiBp Towaon Aw*., F&et 
Smith, AH 72901 

N RuLui3a r 565 IV. Victoria > Compton, CA 30220 

■ ■' 2 real Planes MiiniLfuclurin^, Box 7RR, Urbane, 

ILfiWl 

N Hobby Lobby, 561-4 Franklin Pike Girds. Brant- 
wood, TN37G27 

G Indy RC, 10GE0 Nr College Ave.. Indianaptriui, 
IN 4SHSEJ 

■ Krifl MbdweaL, ] IE £. Main St., North ville, MI 
4 Bit? 

■ Midw-tet Products, BojcSGI, Hobart, IN 46342 

■ Paul. K GuUknr, Inc., Wakefield, MA 

oi «ao 

G Peck Polymers. Box 243fl r La Menu. CA £30044 

■ Heyai Frodurtip Bu Tcrmliial Annex, 
Dmvir, GO BU2l 7 

■ SlU Manufacturing. 401 S. From St., MonLezu- 
miL, | A 50 1 7 1 

■ Top FHt# Miwielfl, S- W*bMh A*(., 
rat, IL 60616 

I Tower Hubbies, Box 77h r Champaign, 3L SIS2Q 

■ World Enginea, RiuRuh Ave,. Cbdnniti, 
OH 4&S36 




H#re's me heart df an wt astern— ch* tt antminsr— with its main <on- 
troti Identified. The unh sends signals la a receiver mounted In plane. 
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LUMINA 




BY MICHAEL LAMM, 
Contributing Editor 

C HEVROLET SET its sights 
high when designing the Lumi- 
ilh as a IttHJ irraduL The objec- 
tive was in create a world-class 
vehicle in tunas of customer fea- 
tures— things the owner comes in 
contact with in the car, things he can 
touch, see and smell. Chevy's idea 
was to take the collective features 




A study in contrasts. 



gleaned from other cars and integrate 
them into a new cur with a character 
all i Lb own. 

That's a tall order by any stand- 
ards, And dl too often, a cur that 
seems destined for perfection on the 
drawing board has taken its lumps 
Awn corporate bean counters looking 
to trim production costs. Then again, 
design visionaries have little control 
over what : actsmUy tap pun* to the cur 
as it lolls dow n the usscmbly line. 



wnrirtiiijy (chcq> 
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So it's inierpsUng to note hmv actu- 
al l i w riers see tlu- Lamina in light of 
Chevrolet'^ professed lofty world- 
class standard* fur the autarnohik. 

Chevrolet appears to have done it* 
homework in designing a ear that’s 
relatively trouble-free, if our survey 
of owners is any indication.. Over 7 0 
percent of Lamina owners indicated 
thm 1 hr car gave them no mechanical 
EH’oblems. Chevy continues to s hine in 
the dealer service area. Of those who 
drove hack (or were tawed hack) to 
the dealership because they experi- 
enced mechnnicid difficulty, 77 per- 
cent indicated that the dealer was 
able to correct the problem on the 
first try r 

The Lamina also gets high grades 



from owners in workmanship. Here, 
more Lumina owners rated the car as 
“good 17 (50. B percent) than “excellent” 
(Is .6 percent). But when you combine 
the ratings for a composite excellent/ 
good score, the picture gets much ros- 
ier with the Lamina chalking up a 96. 1 



percent average. Lumina is a big car 
with room enough for six passengers. 
Riding on a 107. 5-in. wheelbase, 
Chevy's version of the CM-10 plat- 
form is the largest front-wheel-drive 
Chevy ever produced. Big cars pro- 
vide more interior room and usually 



Dash \ayoui fci dean, but gauges are htuI I . The speedometer ts «p 
Injected 3. t -liter V6 pylU strongly, but linoFsy when pr«wd hard. 



SUMMARY OF 1 990 CHEVROLET LUMINA OWNERS REPORTS* 



Trtuk milrti driven 
Avenue mils per gallon: 

With 2.5-liLcr Four 
In town 

On the highway 

With 3, Miter Vff 
In town 

On Lhe highway 
Series chusCh; 

Standard I.Lunina 

Lamina Eora 

Hfidj itybei rhoHn: 
4 -door sedan 
2 -door coupe 
Efiffine selection; 

3,1 -liter V6 
2. 5-titer fW 
!Haj nr optioru chosen ; 
AircnraliLijwiiLnK 
Pff BUtim NNm ijwtem 
Power door locks 
1H- in. wheels 
W hy did juu rhoo** the 
Chevrolet Lumina? 

ssx_ 

Sin 

Price M right 



1*567,337 Guodbundti; 



12LT 



3S.fi 

39.6 

21.3 

VL1 

5S.4* 

4IJ 

97.7* 

y.3 

h&t* 

16.3 

99.9* 

7B.9 

74.9 

60.6 



ms* 

19.3 

17,E 

13.0 



53,0% 

43.3 

31.7 

8&£ 

fi^.0 

19.0 



LkHidhamlLuig 
SfWf file over* ll I iknn . 

Exterior styling 
H RJidling 
Riding qualities 
CdnufnH. 

Power 
Boo mi ness 
Specific dislikes; 

Buttle* android# Ii0% 

Glfyvt bo* tw *maTl 1E-S 

SocwmplauiOi 12_X 

.Shoulder harness mbs neck 7.4 
Front bench seal 
Upholstery harrl to eltan £.2 
What changei Wduld you like? 
Noeknip 39.2% 

E!i> r |fir^ loveboi 35.2 

Greater silence 9.6 

R49[K*1tkpn^lHiOWprtwTirM» H.e 
Hake power neat available h. 3 
Buckets inf toad of bench Heel ILS 
How much did rm\ 01*7 
Average 124.448 

Kuifffi $11,500-118.000 

Workmanship opinion: 

Gced fl>-& 



Average 3.9 

Poor 0.0 

Comfort opinifth : 

Front sosls: 

Excellent 62,8* 

Good 32.2 

Avenge A0 

Poor 1.0 

HchtbmLbj 

Excellent o2.fl% 

Good 40.6 

Average 5.6 

Pw 1.6 

Hid Any mechanic al Emuhtc? 

No 1\.$% 

Vw ZS4 

Whm type of Iroublr? 
Etectric^liyetem 
Bough shifts 54. 3 

Brake! 10.6 

Fuel injection rt 

Power itwrbu 7.1 

Cold Marts, bafktne^h 7. 1 

Did you repair It jouncin' 

No 

Ye* 4.6 

thaler remain &aLii Factory! 

Yes 77.0% 



No sa P o 

Deader service opinion] 

Excellent 39.9% 

Good 44,4 

Average 13.£ 

Pw 4-5 

Number of vehicles owned: 

Thu car only 93. B% 

Twoatra 36,3 

ThrMtira 3$Ll 

FWJW more e*ri 10.5 

Would you buy a Lumina again? 
Yog 6S.CW 

Ufeybe 35, £ 

No AS 

Would you buy a Chevrolet 
product again next tune? 

Maybe 01 . 3 % 

No 22,3 

Yftt 13.6 

Principal driver: 

Female 49-0% 

Male 41.3 

Equal 9-2 

Alt disfribu t Lon of nwnera: 

Under 29 years 5.0% 

3M& $4.5 

SCkpttw ffl.e 



* P* iwni*£™ might not oqttd 100 percent due to rflundtng or an amount of dull. 
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are heavier — all the ingredients it 
seems that are needed for a very com- 
fortable automobile. 

Far from being an econo-stripper, 
Lumina comes with a host of standard 
features including 4-wheel power disc 
brakes, basecoat/clear-coat paint, 2- 
side galvanised body panda, full 
stainless-steel exhaust, wet-arm 
wipers and Scotchgard fabric protec- 
tor on the upholstery . 

But many Lumina owners felt that 
Chevy didn’t go far enough with its 
comfort engineering, specifically 
when It came to the front seats. Only 
fi2.8 percent of those surveyed gave 
the front seat an "excellent” rating. 
Some owners felt that the Lumina 
seats were too firm. Related com- 
plaints included criticism of the small 
gkivebox and a problem with the 
shoulder harness rubbing on 
necks — a common complaint with 
many 1990 cars. Government Safety 
regulations changed and su did shoul- 
der harness pivot points. 

As in most surveys we lake, styling 
was still the primary reason for buy- 
ing the car. Some owners noted that 
the Lumina came out late in the game 
in the area of aerostyii rig. As one own- 
er put it, "Chevy has another winner, 
but why did they wail so long?” 

Handling also came in for consider- 
able praise, especially on snow and 
ice, where drivers agreed that front- 
wheel drive really comes into its own. 
And several owners volunteered that 
the Euro version comers as if mount- 
ed "on rails.” Another area of solid 
satisfaction had to do with the 
Lemma's riding qualities. 

Power and performance, especially 
with the 3. 1-liter V6. pleased most 
purchasers, 22.9 percent citing that 
aspect o f the Lumina as a specific like. 
Owners generally characterized the 
ear as “economical and snappy.” 

Chevrolet reaped the itenefits of a 
stronger Iron Duke 2,5-liter, fuel-in- 
jected 4-banger for the 1990 model 
year. Cylinder head and camshaft 
changes punched up horsepower an 
additional 12 percent to 119 at 5200 
rpm. But the Lumina really wakes up 
when fitted with the new 3, 1-liter V£ 
with multiport fuel injection. This en- 
gine delivers 135 horsepower at 4400 
rpm, and comes standard in the Euro 
model and is optional in standard 
Luminas. 

The big question, the one that real- 
ly asks owners to lay out their overall 
opinion on a car, remains: Would you 
buy this car again next time? A posi- 
tive response by only 59.0 percent of 
the owners indicates that all is not 
well in Luminaland, despite high sat- 
isfaction with most of the specific 
areas we survey. W 




Styling strongly Influenced Lumina buyers, Car Ins a pleasing aero shape and Js more angular 
man Its Taurus rival. Fit and Irtish received high marks. 



EDITORS REPORT 

Spice In Lumlna's Life 



READ AND-BUTTER family 
transportation usually means 
boring cars with boring styling and 
boring performance. But Chevy's Lu- 
mina, with hie Euro option {the car we 
evaluated), may not ba perfect, but 
ft’s far from boring. 

Take styling, for instance. The 
Euro version, with Its optional 16-in, 
wheels, fat tires and lull-deck rear 
spoiler reminiscent of those on earlier 
Pontiac Firebird models, gives the 
Lumina a real muscle look. 

The muscle image is backed up by 
the car's 3.1 -trier V6. While lacking 
some of the tire-shreddl ng torque of a 
big-cube V8, the Lumina does feel its 
Whealies when ihe stoplight turns 
green. But there's also a downside to 
the plucky engine, and that is noise. 
Punch the loud pedal Into the carpet- 
ing and you realty hear it. The volume 
of sound entering the passenger 
compartment might be acceptable for 
a spody car. but may be inappropri- 
ate for a family hauler. 

Handling Is one area where the Lu- 
mina Euro excels. There is minimal 
body roll when pressed in the cor- 
ners. The big rubber puls a serious 
loolprint on the ground and rt’a used 
lo good advantage. But the price of 
the Euro's strong handling is sliff nde 
qualities. We felt It to be too stiff, Sus- 
pension technology has come a long 
way since the days when the accept- 
ed wisdom was to use super stiff 
springs to nail Ihe car to Ihe pave- 
menl. We felt thal Chevy engineers 



could have done a belter job in their 
damping and bushing calibrations. Of 
course, a base Lumina without the 
Euro option would have a whole dif- 
ferent ride and handling profile. 

Steering, compared to Ihe Lumina 
Euro's good handling characteristics, 
comes up lacking. The ratio is quick 
and there S no stop in the rack or link- 
age, But Ihe feel is stiff and not spot- 
on precise. There is not enough 
power assist at low speeds, and not 
enough road feedback comes 
through to the driver . Still , overall per- 
formance of the Euro is excellent. Its 
lack of torque steer, balanced han- 
dling and ability to perform aggres- 
sive maneuvers would make a 
Camara IROC-Z pilot feel al home. 
Inside, the ergonomics, tor the 
most part, are very good. There's 
plenty of room, and entry and egress 
in our 2-door coupe was especially 
comfortable. Our biggest complaint 
here is the positioning of the climate 
control panel— square in the middle 
of the upper dash. Unless you've got 
long arms or like to drive with your 
seat so far forward that your nose 
leaves vapor marks on the inside of 
the windshield, you won't like H- 
Ali the gauges are laid out very 
neatly, but are on the small side. The 
speedo wflh its crowded dial is espe- 
cially difficult^ read 
In spite Of some Shortcomings and 
details, the Lumina still will haul ihe 
family to its destination with alacrity 
and in sty le. —Clift Cromer 
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Elvis is sounding better than ever. So are all the 
oldies but goodies whose music is being remastered 
for compact discs. 



The Heatles, Qlon, £lyii Presley and Louis 
Armstrong are Just lonw of the artists bene- 
fiting from- a digital remastering process ftiaf 
makes old music sound Ilk# n was retarded 
today. Clicks and pops arc edited out of old 
recordings for clean-sounding compact disc 
releases . Digital remastering, although tech- 
nical ly precise. Is a very subjective art under 
the control of studio engineers- 
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B IX BEIDERBECKE, FaU 
Waller, Eddie Condon, Louis 
Armstrong and Cab Calloway 
are just some of the musicians whose 
names were on the tips of everyone’s, 
tongues during the 1920s and 1930s. 
Elvis Presley, Dion, James Brown, 
Ted Nugent and Miles Davis are more 
contemporary names, but they too 
have already carved out a place in mu- 
sic history. 

All of these musicians shared a 
problem in that much of their work 
was deemed unlistenable by today's 
standards. The old records and tapes 
produced by these artists couldn't 

GOLD 

BY FRANK VIZARD, 

Electronics Editor 



Stand the ravages of time. Old 78-rpm 
records are a bygone medium and re- 
cording tape is subject to a 20-year 
lifespan. Loud clicks and pops were 
accompanied by background noise on 
these recordings that made you feel 
like you were in a snake pit. So while 
these artists were still loved, their 
music wasn’t recorded using today's 
technical wizardry. 

Digital technology, fortunately, is 
exhuming the work of past masters 
for transfer to compact disc. The 
transfer process is anything but sim- 
ple, however. If you’ve ever dubbed a 
record onto a cassette, you know that 
proper recording levels and equaliza- 
tion must be set and the type of noise 
reduction to be used must be consid- 
ered as well. These types of decisions 
— but on a more complex level involv- 
ing many more electronic components 
— must also be made when music is 
transferred from old records and 
tapes to compact discs. The big prob- 
lem is that the small imperfections on 
these old record ing3 become enor- 



mously magnified on compact disc due 
to the expanded dynamic range of 
CDs. Complicating matters further is 
the fact that portions of the music are 
often missing. The pops and dicks on 
73-rpm records effectively mask the 
music affected, ivhiie on tape, the 
magnetic particles holding the musi- 
cal information may have literally fall- 
en off. The good news, of course, is 
that once the music has been put on 
CD, any deterioration process has 
been halted. 

Modern audio restoration owes 
much to the pioneer work of a small 
band of like-minded individuals who 
began working with old classical and 
jazz 78-rpm recordings. The tech- 
niques employed by these early 
experimenters bordered on the primi- 
tive. England’s John R.T. Davies and 
his A men can colleague , Jack Towers , 
worked on jazz restoration projects 
for the Smithsonian Institute and oth- 
er institutions using a hand-built de- 
vice that amplified the imperfections 
of a 78-rpm record. The record would 





first be recorded on tape. The tape 
would be slowly fed through a hand- 
built device whose key component 
was a tape playback head connected 
to a microphone. The microphone's 
output was fed into a speaker. When a 
click was heard, a pin would automati- 
cally mark the location on the tape. 
Davies or Towers would then use a 
degaussed razor blade or knife to lit- 
erally etch out the offending passage. 

While the work of many early audio 
restorers like Davies and Towers 
were in the academic interests of his- 
torical accuracy, Australian Robert 
Parker's efforts have a more distinct- 
ly commercial approach. Mobile Fi- 
delity Sound Labs is releasing much 
of Parker's work in a series of compact 
discs labeled Jazz Classics In Digital 
Stereo. The series includes three com- 
pilations of New York. Chicago and 
New Orleans jazz, as well as enLire 
discs devoted to artists like Fats Wal- 
ler and Louis Armstrong. 

Parker's source material is a collec- 
tion of over 8000 78-rpm records accu- 
mulated during the course of a 
lifetime as a jazz fan, engineer and 
broadcaster, A friend of both Davies 
and Towers, Parker knew that in the 
days of 78-rpm recording, the studio 
walls were treated as non reflective 
surfaces and that the 3-dimensional 
spread of the instruments was 
squeezed into a single point. Dynam- 
ics were routinely crushed to mini- 
mize the perception of the surface 
noise inherent in the 73-rpm record. 



Hidden music 



Parker also knew that recording and 




playback technology was out of kilter 
in the sense that more Information 
was being recorded than could be 
played back with the existing hard- 
ware. Modern styli are able to play 
hack this "lost” information. By ex- 
tracting and remixing this informa- 
tion from 78-rpm records, Parker was 
able to make the old masters sound ac- 
ceptable to modem ears. The process 
of audio restoration, though, was still 
laborious and time-consuming. 

Things changed in 1978. An experi- 
mental digital editing technique 
was developed by Thomas C, 
Stock ham Jr. and used by 
RCA in an LP release of 




trie lower waveform tfKwiimusfcal gap In a rong caused by a faulty microphone cable. 

The upper waveform mows tile rnuiln A reconstructed by a Sonic Solutions computer lyrterrr. 

The Complete Caruso. Electronic 



manufacturers soon developed their 
own digital editing systems and 
Parker quickly married hia existing 
equipment to a Sony digital editing 
system. Analog musical information 
could now be converted to a series of 
zeros and ones that could be easily and 
precisely manipulated. The introduc- 
tion of the compact disc provided the 
medium onto which the dynamic 
range present on 78-rpm records 
could be restored. 

While Parker anti others concerned 
themselves with old 78-rpm record- 
ings, the major record labels realized 
that digital editing techniques could 
be applied to tape as well. Engineers 
like Rick Rowe at RCA, Dennis 
Drake at Polygram, Toby Mountain 
at Rounder and Bill Inglot at Arista 
began to take an interest in the audio 
restoration of tape recordings made 
decades ago. Within the past few 
years, the work of these engineers 
and oLhers has come to read like a hit 
list for a generation. Releases include 
a James Brown collection, The CD Of 
JB\ The Velvet Underground's White 
Lights Heat; two albums by The Mon- 
kees; a greatest hits collection by Ted 
Nugent and the Amboy Dukes; ami 
another greatest hits collection by El- 
vis Presley, as well as Presley’a early 
Sun Sessions and later. The Mem- 
phis Record. 

The Beatles, of course, have bene- 
fited from digital remastering, as the 
digital editing process is often called, 
on the CD reissues of their albums. 
Columbia, meanwhile, has created 

the Columbia Jazz Masterpieces se- 
ries to reissue the work of artists like 
Miles Davis, Thelonious Monk, Rillin 
Holiday and many others. Time- Life 
is ambitiously releasing 27 remas- 
tered CDs chronicling the rock- and - 
roll era from 1954 to 1964. 

Other releases include the work of 
Ella Fitzgerald, Duke Ellington and 
the remastered soundtrack to “Hair.” 
Most of the work being done in audio 
restoration at this point involves pOp- 
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ular and jazz music. Fewer classical 
titles have been remastered up to this 
point since the initial recordings were 
likely to be more technically pristine 
and because popular and jazz re- 
releases are considered more com- 
mercially viable. 

The engineers at the large record 
companies often have access to musi- 
cal material stored within their com- 
panies' vaults. At times, this material 
can include the original copper master 
plates used to produce 78-rpm re- 
cords. Playback of these old masters 
is done using a 2-tip stylus shaped like 
an inverted V that straddles a ridge 
instead of a record groove. 

Many old metal masters were do- 
nated to the war effort during World 
War II so engineers more often than 
not find themselves working with ac- 
tual records, as far as older material is 
concerned. Tape, however, is the me- 
dium moot worked with by record 
company engineers. 

The search for Eh/ls 

Tape, while seemingly a more conve- 
nient and modem format to work with 
than 78-rpm records, often presents 
unimagined difficulties. While master 
tapes generally exist, the earliest 
source is not always the cleanest. 
Tape begins to deteriorate after 20 
years and the process can be acceler- 
ated by poor storage — therefore, a 
later copy of the master may sound 
better. The master tape may also 
have been overused, particularly in 
the days when LP records were as- 
sembled from the masters of singles. 
Engineers often try to assemble as 
many copies and outtakes as possible 
in the hope that any problems can be 
salved by editing in an identical pas- 
sage fro ns the copy ur cmllako. 

Record companies and studios oc- 
casionally err in their record keeping 
as well. RCA 'a Rick Rowe, who is de- 
veloping a reputation as a witch doc- 
tor able to sonically resurrect what’s 
long been given up for dead, discov- 
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Kitchen 

Remodeling 

A wealth of tips and techniques 
for improving any kitchen without 
completely disrupting your life. 






1HIS IS A CLEAR 
OPPORTUNITY. 

With aMovus wind- 
shield repair franchise, 
your opportunities are 
unlimited. 

Because as a Novus 
franchisee, you can easily 
repair broken and cracked 
windshields to like -new 
condition. 

The fact is, wind- 
shield repair is a profitable 
new growth indukry: With 
expansion opportunities. 
Unlimited eamipgs poten- 
tial. And the investment 
is modest. 

For more informa- 
tion on the wortd leader 
in windshield repair, call 
1-800 -328-1117. In MN 
call collect 1612) 944- 
8000. Or write: Novus, 
10425 Hampshire S., 
Department PM -40, 
Mpls.,MN 55438. 
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Kitchen Remodeling 

Doing jt yourseFf on a sensible schedule. 
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Electrical Update 89 

Meeting the electrical needs of a new kitchen. 


Room Preparation 91 

Getting off on the right foot. 


Wire Storage Racks 93 

Installing these great space savers. 


Easy Kitchen Island 95 

Building an island from stock cabinet parts. 


Undercabinet Lighting 98 

Putting more light where you need it. 


Old Fixtures 100 

' Removing the old to make way For the new 


High-Tech Countertop 102 

Bu riding a countertop with the latest material, 


New Appliances 1 04 

Buying strategies for major appliances. 


Sink, Disposer And Dishwasher 1 08 

installing the cleanup equipment. 


Oven. Cooktop And Microwave f 1 0 

installing the cooking equipment 


New Doors And Drawer Fronts 1 1 1 

Updating old cabinets instead of buying new ones. 


Tip-Out Compartments 1 1 2 

Gettrng sponges and pads out of view. 


Floor Preparation 113 

Paving the way for tile, 


Tile Floor 1 14 

Putting down a premium product. 


Appliance Trim Kits 1 ] 6 

Creating the custom built -rn look. 


The Cost 118 

Financing home improvements. 
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A solution to 
the landfill crisis 

of the 90's t the unique 
BOLENS® Mulching Mower does not 
discharge or bag dippings. 
Instead, it cuts and reads them, 
then blows them deep 
into the lawn... 
naturally fertilizing, for 
lush green grass and 
\ eliminating the need to 
rake or bag, ever again/ 



X 7U JL ... America inaugurated John 
Fitzgerald Kennedy and applauded his 
"New Frontier”. Khrushchev banged 
his shoe; Berlin built a wall. The Peace 
Corps and ibe Freedom Riders foretold 
vast social change. Alan Shepard and Uri 
Gagarin raced into space, and BOLENS® 
invented and introduced “Orbit Air”; the 
world's very first mulching mower 



1 77U.. The world has grown up; the 
pace is faster; technology is more advanced. 
Today, BOLENS® continues our heritage of 
power equipment “firsts", with our 1990 
lineup of innovative Mulching Mowers, 
Riding Mowers, Tractors, shredders, snow- 
blowers, and more! 



; ,n| " , 
-Takf 



Send Today for your 
FREE Lawn Care Guide! 
Or— FASTER— Call 

toll-free 

1 - 800 - 767-2400 



ut» 

1 1 Old Si. & 9th A vc . Truy, NY IIIKO 



l_l I Plwst ^iui itiy FK F'T mfurmauiHV ihe "Tjtfce-It- 
E : ikw-Gui Jr in a ttL'.i tiEi lul LlW3l |L ' JPU Si, COUPONS forwdu- 
abk DISCOUNTS, l^i redeem hi my U.hI BOLENS* Dealerl 
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Kitchen Remodeling 

How to do it yourself on a sensible schedule. 



BY NEAL BARRETT 
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T I HERE'S NO QUESTION that 
a new kitchen is a compelling 
dream for most of us. And with 
good reason. It’s the room where we 
sill spend a great deal of quality time, 
whether preparing meals or socializ- 
ing with family and friends. And, it’s 
eme of the few rooms in the house that 



actually has to work , An inefficient 
kitchen can drive even the most pa- 
tient to distraction. 

But wanting a new kitchen ami get- 
ting one are two different things. 
These days even a modest kitchen re- 
modeling can eat up 53000 and a full- 
blown approach with a bumped-out 



addition, new designer cabinets and 
countertops, high-end appliances and 
other costly amenities can run into the 

neighborhood of $40,000. And that's a 
pretty expensive neighborhood m be 
i n no matter how much yo u get back at 
resale. 

Of course the cost — no matter what 
it is — can be budgeted sensibly. But 
the inconvenience is another matter 
altogether. Doing without a properly 
functioning kitchen for any length of 
time could discourage anyone from 
tackling the job. This is especially 
true if you want to du most oral! of the 
work yourself. A couple of weeks can 
easily lead to a couple of months and 

beyond until you reach the point you 
wonder if you'll e ver he done. 

A better idea 

In the finished kitchen you see here, 
and in the Stories that follow, vi e have 
tried to make gome headway through 
the troubled waters of kitchen remod- 
eling. Our god was not simply to cre- 
ate a spectacular mom. You can see 
great -looking kitchens in any number 
of show rooms, books and other maga- 
zines. Instead, we wanted to create 
something dramatic while still being 
sensitive to t he very real problems of 
cost and inconvenience. 

In this guide, you'll find a host of 
kitchen remodeling ideas. Some are 
major and will require a good deal of 
effort , time and money to accomplish. 
Other ideas are smaller in scope and 
could be put to good use in any kitch- 
en, even if you don't want to under- 
take the major work we did here. But 
all these ideas have two things in com- 
mon. First, we were trying to get the 
biggest bang for our remodeling buck. 
For instance, instead of replacing our 
cabinets, we gave them an extensive 
facelift at a fraction of the cost. Of 
course, this work is labor intensive. 
But being willing lu put out the effort 
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The start ing palm tar out project! wai a typk al suburban kf Ichen [cir- 
ca 1V70| that we built Just for these stories. U featured dark cabinets 
and flooring, dated appliances and made no allowance For a micro- 
wave or recycling chores without sacrificing existing space. 



is, and always has been. I he- 
essence of sweat equity. 

The other thing these 
idfcis h 31 ve in common is [hat 
they were designed so that 
each could be completed in a 
minimum amount of time, in 
most cases within a single 
weekend And we scheduled 
them in such a way so that 
you could continue to nee 
your kitchen throughout the 
entire remodeling job. When 
each Es completed r it's a sim- 
ple matter to return your 
kitchen to work until you are 
prepared to move onto Lhe 
next project. This way, you 
can eryoy the full benefits of 
y ( iu r 3 w t a a ! ei \ u i t y w 1 Lhou t 
totally disrupting your Life, And you 
can extend the length of the entire 
I j rr y I'cl Eiii >re comfort a bly , if that s u its 
you r purposes. 

A different approach 

Because of the way we nrgamEed this 
job. fchiu* Esf the projects will be han- 
dled in a different order than would 
normally be the ease. If you hired con- 
tractors, they would begin by disman- 
tling the room. Then they would make 
any electrical improvements that 
were necessary and follow this up by 
installing the new cabinets, counter- 
tops, appliances arid flooring. 



We 1 tjf course, omitted the demoli- 
tion stage and began with a general 
discussion of the new electrical im- 
provements you should consider on 
a ny k Lichen remodel mg job, f fyou are 
confident of your electrical abilities, 
then this should give you a good road 
map to follow'. If not, this story w ill 
help you explain tu your electrician 
what you want done. Then we explain 
how to give your cabinets the facelift 
that was mentioned before. These 
stories include how to install clever 
storage systems to get i he most nut of 
the space you have and how Lo a [Id 
plenty of undercabinet lighting to 



make your kitchen work 
mure enjoyable. We also 
show you how to easily build 
a kitchen island from stock 
cabinet parts. It H s even out- 
fitted with lwo pull-out trash 
bins to make recycling 
chores much easier. 

We also explore how to re- 
move old appliances, install 
new ones, anti how to Finish 
up the room by adding a 
beautiful quarry LiSe flour. 
And t we rounded out the 
guide with two straight For- 
ward consumer pieces. The 
first discusses buying strate- 
gies for major kitchen appli- 
ances, and the second offers 
Lips on where to find the mon- 
ey for all the work that you are doing. 

[fyou want to proceed along the 
same lines we did, then make sure to 
read the entire guide first. This will 
help you understand clearly how to 
undertake such an extensive project 
and still be able to use your kitchen 
throughout the job. And. you may 
find that you can change the project 
order to suit your purposes better and 
still have a warm meal just about ev- 
ery night. 

At any rate, we do hope that what 
we've shown here will help you take a 
few giant steps toward the kitchen of 
your dreams. m 




Even though we dldn t replace 
our cabinets, we did give them 
quite a Facelift. Pint the tnterion 
were all painted then modular 
storage systems were Jratallrd H 
new ttaon and drawer fronts 
were attached. and the latest 
countertop material was added 
throughout. We aha updated the 
room with an easy-to-buMd idand 
ileftj, trade of nock base 
cabinets and standard raised 
panel doors. And. we outfitted 
the Island with two puN-out trash 
him to make recycling more 
convenient. 
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Electrical Update 



How to meet the electrical 
needs of a new kitchen. 

BY MERLE HENKENfUS 

O NE! OF THE serious limita- 
tions of moat older kitchens 
is their shortage of electrical 
outlets and, ultimately , electrical cir- 
cuitry. The builders of these homes 
could not have anticipated the prolif- 
eration of electrical appliances and 
gadgets that are standard in today's 
kitchens. Nor cootd they have ever 
guessed that such staple appliances as 
refrigerators would grow to demand 
so great a share of existing electrical 
service. Furthermore, building codes 
have changed in recent years, making 
electrical access safer and more con- 
venient. All of this points in an obvi- 
ous direction, If you re contemplating 
a kitchen upgrade, electrical im* 

[ movements .should be high on your 
isl of priorities. 

Meeting codes 
and needs 

To begin, let's differentiate between 
code requirements and use require- 
ments. All electrical codes are locally 
specific, but each is based on the Na- 
tional Electrical Code* We'll use the 
NEC guidelines here, but keep in 
mind that local codes may be more de- 
manding. Remember, too, that codes 
establish minimum standards. In 
some cases, you'll want to exceed 
those standards and tailor an electri- 
cal system to your particular needs. 

As for minimum requirements, 
every kitchen needs at least two 20- 
amp, 120-volt appliance circuits. 
These circuits must be separate from 
overhead lighting circuits. As for 
placement ofreceptacles, you can ap- 
ply two standards in a kitchen — one 
for the cabinet space and another for 
the remaining waits. 

The NEC stipulates that every 
counter space of 12 in, or more must 
have a receptacle. Typically, this reg- 
ulation applies to the narrow cabinets 
commonly placed between a range 
and refrigerator. 

Additionally, you'll need a recepta- 
cle every 4 ft. alonga counter wall, be- 
ginning not more than 24 in. from 
cither end of the countertop. All re- 
ceptacles within 6 ft. of a kitchen sink 
must also be ground-fault protected. 
Ground-fault circuit interrupters 




(GFCIs) will protect you from the 
hazards of electricity around water. 
Should a small appliance fall into a 
sink full of water, the flow of current 
would be interrupted instantly. 

GFCI protection can be obtained in 
one of two ways. You can install a 
GFCI breaker in the panel, giving 
protection to every receptacle con- 
nected to that breaker. Or, you can in- 
stall a GFCI receptacle in the first 
outlet on tiie circuit approaching the 
sink. In that case, all outlets following 
the GFCI receptacle are protected. 

As for the remaining walls, you’ll 
need one receptacle behind the refrig- 
erator and at least one within each li- 
ft. span of uninterrupted wall space. 
In addition, you’ll need one receptacle 
within 6 ft. of each door and one on any 
wall 2 it. long, or longer. If you’ll have 
an appliance cabinet, such as a rolltop 
mixing station, you’ll need a recepta- 
cle within the cabinet, even if there is 
already one nearby. 

With the growing number of small 
appliances available to us, it’s proba- 
bly a good idea to underrate your 
kitchen circuits. For example, be- 
cause refrigerators now require 
greater amperage, a separate circuit 
dedicated to the refrigerator is a good 
idea. Likewise, if you see yourself do- 
ing most of your food preparation at a 



specific location, addit ional outlets in 
that area will be a good investment, 
one every 2 ft. , for example. And 
don’t forget about specialty outlets. If 
you would like a 120-volt kitchen 
clock, have a recessed outlet installed 
on one of the kitchen walls. In that 
way, the cord can be concealed. 

Keep in mind that one 20-amp cir- 
cuit, using 12/2 with ground cable, 
will safely support 1 1 receptacles 
elsewhere in the kitchen, but only 
eight along the countertop. More may 
be allowed in some areas, but don't 
push the limit. 

This will also be a good opportunity 
to install nonappliance-related wir- 
ing. If you like to watch the evening 
news while cooking dinner, have a 
cable-TV line and recessed box in- 
stalled. Likewise, new telephone wir- 
ing is beat run within the walls. 

Lighting options 

As mentioned earlier, lighting cir- 
cuits must be separate from appliance 
circuits. In most cases, they’]] he part 
of h general lighting circuit, serving 
other areas of your home. When plan- 
ning for new kitchen lights, keep in 
mind that lighting circuits generally 
have less capacity than appliance cir- 
cuits. They are typically wired with 
14-gauge cable and 15-amp breakers. 
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giving you only nine outlets per cir- 
cuit. Count the existing lights in your 
home, relative to the number of exist- 
ing circuits (one is common ), and plan 
for a new circuit, from the service 
panel, if existing circuits are already 
near capacity. 

Choosing fixtures 

If choosing recessed lighti ng fixtu res, 
insist on zero-clearance lamp canis- 
ters, to avoid excess heat, and more 
complicated wiring within the ceiling 
joists. Flush-mounted fluorescent fix- 
tures. which are also recessed, pro- 
duce much less heat, but you'll still 
need to keep attic insulation away 
Iroin the lamp cabinets. 

Aside from these precautions, the 
rest is a matter of stylistic preference. 
Just remember, most kitchens are 
used for more than cooking and eat- 
ing, Kitchen tables, for example, host 
everything from board games to 
bookkeeping. It’s probably the light 
that draws us, so plan for plenty of it. 

How It * Installed 

Unless you are very confident in your 
electrical abilities, it's a good idea to 
leave major work to a licensed elec- 
trician. He or she will determine the 
best approach to your wiring needs. 
But it does help to have some idea how 
the work will proceed to make your 
job scheduling easier. 

Typically, new circuit cables will be 
brought into kitchen walls from be- 
low. This will be done by drilling up 
into a stud space from the basement. 
'Hie cable will then be pulled through 
a new box opening in the wall and a 
cut-in box will be installed in the open- 
ing, I feables need to be run overhead, 
as for a ceiling light, another hole will 
be drilled in the top plate of the wall, 
prev id ing access from the attic . 

If more than one outlet is to be add- 
ed in horizontal sequence along a wall, 
yo-ur electrician will likely cut out a 
section of drywall and drill through 
each stud to the location of the final 
outlet. Then, as many boxes as are 
needed will be mounted. 

While cutting out drywall may 
seem a radical move, it’s not. Wall re- 
pair is easy and inexpensive, while 
the labor costs for an electrician to en- 
ter each stud space from the base- 
ment— erne at a time — can be substan- 
tial. The same is true of ceiling repair, 
if the kitchen supports a second story. 
There are methods and materials 
available for damage-free retrofits, 
but in a major kitchen remodel, it will 
almost always be better and cheaper 
to cut the drywall. The outlet boxes 
will be more secure, and you'll have 
them just where you want them. M 
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Room 

How to get off on the 
right foot. 

BY NEAL BARRETT 

I N JUST ABOUT every kitchen 
( ht- cabinets are the focus of your 
remodeling efforts. And many 
times, the First thing people think of is 
replacing the existing cabinets with 
new ones. But before pulling out your 
checkbook and investing a sum that 
may be staggering; it's worthwhile to 
investigate other possibilities — 
namely, painting or resurfacing your 
existing cabinets. 

In the past few years, cabinet re- 
surfacing has become a popular option 
for achieving a new look. Whether the 
job is hired out or done by the home- 
owner, the results can be dramatic 
and come at a fraction of the cost of 
new' cabinets. Resurfacing materials 
can be either plastic laminate or wood 
veneer, both of w hich give you an 
extremely broad range of color and 
texture choices. 

But by far, the easiest and least ex- 
pensive option is to paint the cabinets. 
Combining a good color choice with 
the use of a premium quality paint can 
result in a transformation that is daz- 
zling. An additional option is to re- 
place the cabinet doors and drawer 
fronts. This is the route we chose, and 
we show you how to do it in the story 
that begins on page 111. 

Of course f our room preparations 
were organized with the complete 
scope of the project in mind. If you un- 
dertake only selected improvements, 
omit any steps which are irrelevant to 
your plan. The total amount of work- 
ing time for our cabinet preparation 



lead pboto; John Gfl? Hscn 

5«p-byrtep pfKjtoj: Nf al Barrett 




M if drawer front was a reached wJ th sta- 
ples* ciJp Off staples as Close io drawer bow 
as possible. Then file them flush to surface. 




Preparation 




i Empty all the cabinet contents and tem- 
porarily store them Then remove drawer* 
and take off doors and hinges together. 




4 if you want to Install wire storage racks, 
existing shelves may be in the way. To re- 
move, Just art with sabre saw and pvJ I oot- 




2 To remove existing drawer front, either 
unscrew the front from the drawer box or 
pry It oh if irj stapled to the box. 



I tf you plan to remove coumercop, take 
advantage of empty cabinet to remove 
screws that hold counter to comer blocks. 
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was about 15 hours, excluding drying 
time for the paint. So, you should be 
able to get it done i n a cou pie of d ays. 

Where to begin 

Before beginning work, carefully lay 
out a complete plan on paper. By 
thoughtful organization, you can 
avoid inconvenient and wasteful du- 
plication of procedures, and make the 
work run as smoothly as possible. 

If you need to update the electrical 
service — including room lighting and 
supply lines for unde rcabi net light* 
ing — now is the time to have that 
work done. (See our preceding story, 
"Electrical Update," page 89.) If you 
don't feel comfortable doing the work 
yourself, hire a licensed electrician to 
do the job. Try to anticipate any 
changes in appliances which would 
require new electrical service so 
that the work can be completed in 
just one visit. 

Cleaning out 

Empty all cabinets of stored items. 
Remove any ahelf paper or cabinet 
lining and clean the cabinets thor- 
oughly, Remove the doors by un- 
screwing hinges at the face frame 
(Photo I), and if you intend to reuse 
either the doors or the hinges, re- 
move the hinges from the doors and 
set them aside. 

Remove the drawers from cabinets 
and, if you plan to replace faces, de- 
tach the existing face from drawer 
box. If the face is screwed onto the 
box, merely remove the screws and 
drawer pull, if present, to free the 
face. If the face is stapled to the box, 
you'll have to pry the face free. Use a 
flat pry bar to carefully loosen the 
face, working gradually from all sides 
(Photo 2). When the face is removed, 
clip the protruding staple ends ( Photo 
3 ) t and file them flush to the drawer 
box front. To permit use of the draw- 
ers while the work continues in the 
kitchen, install temporary drawer 
pulls — made from screw-in eyelets 
—to the drawer box front. 

[f you plan to outfit the cabinets 
with storage systems like we did, you 
may have to remove some existing 
built-in shelves. Cut through the 
shelves with a sabre saw r (Photo 4), 
and pull the halves from the dadoes in 
both case sides. If you plan to replace 
the countertops, take advantage of 
empty base cabinets, and remove the 
screws that hold the countertop to the 
cabinets (Photo 5). The weight of the 
counters will hold them in place for 
short-term use. 

Pill any holes or scratches in the 
cabinet face frames and ex posed sides 
with wood filler (Photo 6). When the 



filler has dried, sand the cabinets 
thoroughly with 120- and 220-grit 
sandpaper to smooth the surfaces and 
promote good adhesion between the 
old and new finishes (Photo 7). 

Painting 

It has, in the past, been assumed that 
for the best results only oil-based 
paints should be used. However, de- 
velopments in latex technology over 
recent years have resulted in prod- 
ucts with excellent appearance and 
durability. When you consider this, 
along with the current concerns over 
exposure to the toxic solvents com- 
monly found in oil -based paints, and 
latex's ease of application and clean- 
up, you almost have to conclude that 
latex is the paint Lu use. 

Start by applying primer to all cabi- 
net surfaces, as well as any walls, ceil- 
ings and other surfaces you want to be 
painted. Let Lhe primer dry thor- 
oughly, then lightly sand the cabinet 
surfaces with 220-grit sandpaper to 
ensure a smooth finish. Apply at least 
two coats of a high-quality semigloas 
enamel to the walls and ceiling, and ei- 
ther a semigloss or full-gloss enamel 
to the cabinets. Carefully follow the 
manufacturer s directions for the 
best result?. m 




* if you pun TO paini the cat>ln*ti r nrr an 
holes, nick i and scratches with wood finer. 
Push filter in place with putty knife. 




7 Thoroughly und cabinets with i 2 0-grli 
followed hy 2 ?0-grIt sandpaper for a 
smooch surface and pood paint adhesion. 
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Wire Storage Racks 



How to install these great 
space savers. 

BY NEAL BARRETT 

I T SE E M S TH AT storage space is 
always in short supply around the 
kitchen. And even the space that 
does exist is often poorly organized or 
difficult to use. Canned goods are 
stacked in pyramids- Pots and pans 
are piled in the furthest reaches of 
base cabinets. And corner cabinets 
often become repositories for things 
that are never used, if only because 
they are so hard to reach. Fortunate- 
ly, there is a good solution to many of 
these storage problems. 

Within recent years, cabinet orga- 
nizing hardware has become available 
in any number of retail outlets. Be- 
fore, these cleverly designed items 
were supplied only to cabinet manu- 
facturers, This provided a strong 
mo ti vation for replacing your existing 
cabinets with new ones that featured 
these well -designed storage systems. 
For our project , we used Keije Cabi- 
net organizers, made by the same 
people who build Closet-Maid storage 
hardware. 

The catalog of Keije items is ex- 
tremely comprehensive, providing 
solutions for almost any storage prob- 
lem. Some of the units for wail cabi- 
nets include rotating spice shelves, 
slide-out dry food storage bins and 
wire racks that mount on the cabinet 
doors. 

The choices for base cabinets are 
even more varied: pull-out trash bag 
holders, trolleys (for cleaning sup- 
plies), cabinet organizers, lid racks, 
quarter-turn pull-out shelves for cor- 
ner cabinets and lazy Susan shelves. 
Various sizes and configurations of 
each item are offered. 

It's best to decide what units you 
want to use before beginning any cab- 
inet-prep work, In this way, you can 
make allowance for the units, if ne- 
cessary, by removing fixed cabinet 
shelves. 

Once you’ve decided on the units, 
carefully comparison shop and then 
make your purchases. Be sure to 
check for any missing hardw are and 
carefully read the manufacturer’s in- 
structions beforehand. By doing this, 



Lead p nets: John GnrtasuP 
itep-tjy-jtep photos: Ne.sl Barren 





i to Iratrll slid? -out trash bag holder 
position manufacturer's template on cabi- 
net flew -and mark screwhole l&caiJaru. 




S Assemble trash holder basket according 
to instructions and then slide as sembly 
onto bracken. PJace bag Inside basket. 




M Prebore pilot holes, then moimt trash 
holder roller brackets to cabl net floor mil ng 
screws provided. Tighten screws securely. 








4 Quarter- torn shelves are great for cor- 
ner ubinetl. To install, pfebare pi Tor hOfe$ r 
then screw brackets to edge of face frame. 
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HOME l^/PflO^A/^6^^■GUIDe^ 

! you'll be as prepared as possible, wit h 
nil the proper tools at hanri. 

If you work in an organized and 
determined manner, you should be 
able to remove all the cabinet con- 
tenth-, remove the doors and drawer 
fronts* prime and paint the cabinet in- 
terior^ and install the storage sys- 
tems in one weekend. Once you're 
done, just replace the cabinet con- 
tents so the kitchen can function, and 
wait until later to install your new 
doors and drawer fronts, 

Basic installation procedures for 
wire storage racks are shown in the 
photos, installation time ranges any- 
where from 5 minutes to 30 minutes, 
depen ding on t he unit . fM 
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$ Lift boEiom melt over bracket, lower 
pivot* J nt o brae kef hqi« and repeat fur op 
pcr&herf. snivel wiJI pivot anrfillde out. 



ft To IniEsN pun> our troNey hardware, 
mark strew location* with Template, Then 
prebore pUot holes and attach roOer track. 



7 AiiembJe pull-out EroFley r then lUde li 
Into track. Trolley can simply be puked out 
Ed carry cleaning suppIlM around house. 



Build 

A House For 
\£>ur Friend 



Get closer (v nature by 
treating d classic yard 
r n vironme nt for birth, 

Oar 24 birdhouse and 
binifeeder plans range 
front rustic to elegant, with 
dear, step-by-step instruc- 
tions, Each house is specially 
designed to at tract a certain 
kind of bird, so you can even 
choose yon r feat be red f he nds. 

Or Remodel 
Your Own 

Both DESIGNING & 

Re modeling kitchens 
and Designing & Remodeling 

BATHROOMS haw been updated to help you 
crane attractive, functional living space. 

Save days of unnecessary work, und hundreds 
of dollars, with insider tips on estimating 
costs, purchasing materials, removing old fix- 
tures, and installing new ones. 

B uilding Children s wooden Toys . 

Imagine the satisfaction of seeing your children 

play with Safe tews you built yourself . It's easy 



r . 
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wirh these simple step-by-step directions. 
Discmer new skills, open up new worlds of fun 
for you and your family 

Y These and over 30 other ORTHO how- 
to titles are just S7.95 
each at yoqr favo- 
rite retail store. Or. 
write fora free 
catalog: ORTHO 
^ Books. PC. Box 5047, 

Dept. D f). San Ramon. 

CA 94563. 
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Easy Kitchen Island 




How to build an island 
from stock cabinet parts. 

BY NEAL BARRETT 

A DEQUATE kitchen counter 
space always seems to be in 
short supply, whether you 
need a spot for newly purchased gro- 
ceries, a place to roll out the pastry 
dough or an empty space to hold the 
dirty dishes from a dinner party. In 
many homes, the only solution to this 
problem is to exjjatid the kitchen area, 
which is certainly a major project. 
However, in some cases there is ade- 
quate floor space to add a work island 
to your kitchen layout which will pro- 
vide not only new counter space, but 
added storage space as well. 

As a general rule of thumh, you , || 

want at least 3 ft. of floor space around 

the entire perimeter of the island. In 
most cases, leas than 3 ft, of clearance 
will make working in the kitchen too 
awkward. Also, it's a good idea to use 
oursize (£ X 3 ft.) as a minimum island 
requirement. Anything smaller won't 
add that much storage or counter 
space to the kitchen and could easily 
look foolish. 

To determine if an island makes 
sense in your kitchen, you should 
draw up a scaled floor plan. Include on 
this plan the proper swing direction of 
all appliance and cabinet doors. And 
note how far each projects into the 
room when open. Then draw' a 2 x 3- 
ft. rectangle in the middle of the room 
and check for clearance all the w r ay 
around. If you have extra room, you 
can enlarge the island if you want. 
Once you are satisfied with your plan, 
double-check your layout by transfer- 
ring it to your kitchen floor using 




1 Remove door and drawer from nock 
cabinet, then turn over cabinet, tiling a 
hammer, drive (wMckburd off cabinet. 



masking tape to indicate the island's 
position. 

We had enough room in our kitchen 
to build a small island. And we decid- 
ed to outfit it wiLh two roll-out trash 
bins. By doing no, the inland became a 
recycling center of sorts, allowing for 
convenient separation of disposable 
find recyclable waste. 

Island options 

One option for building an Island is to 
start from scratch, with plywood and 
(umber, which is a considerable task. 




2 To create uekfck on ildesaf cabinet, lay 
cabinet on In tide and mark tcekick line on 
side. Cut off wast e with sabre saw. 



A second option is to make use of stock 
cabinets, available from a lumber- 
yard, home center or cabinet dealer. 
This choice was the one we picked, 
and since we were repainting the ex- 
isting cabinets, we chose inexpen- 
sive, unfinished cabinets for our 
island. 

In general, readily available base 
cabinets range in size from 12 in, to 36 
in. wide x 24 in. deep. Wider units, 



Lead photo; Jofm «Gf icfisth 
Stcp-t^y-Jicp pholOa; NoJ fcfTrtt 




3 To join two cabinets, clamp front face 
frames together, prebare and countersink 
pftot holes. Then attach with icrcwj. 
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most often used as sink base cabinets, 
are sometimes available as stock 
items, and could be adapted for use as 
an island. These sink base cabinets, 
however, come with false drawer 
fronts instead of functional drawers, 
thereby eliminating valuable storage 
space from your finished island. 

We decided to build our 36-in .-wide 
x 244m -deep island by joining two 
iS-im-wide cases. Since we were or- 
dering new doors and drawer fronts 
for the kitchen, we added enough door 
and drawer panels for the island as 
well In addition, we chose to finish 
the aides and back of the island with 
panels which would match the cabinet 
doors, 

[f you want to do the same thing as 
we did, be sure to purchase the island 
cabinets before placing your door or- 
der to establish the exact panel sizes 
you'll need. 

You should construct the Island en- 
tirely in your basement or garage, 
and install it only when appropriate in 
the remodeling schedule. By doing so, 
you r U avoid any kitchen down time. 
This island can be completed in about 
16 hours of working time, excluding 
the countertop . 

Construction 

To create an island from stock cabi- 
nets, you must create a toekiek space 
around the entire island, instead of on 
only one side which is how your stock 
cabinets will come. Begin by remov- 
ing the doors, drawers and existing 
toe kick facing panels from cabinets. 
The toekkk panels are usually held on 
with staples or nails and should come 
off easily (Photo I), Mark a line on 
case sides indicating the top of the 
toekiek, and cut case sides to this 
mark with a sabre saw (Photo 2). Re- 
move the waste. 

To join cases, temporarily clamp 
the cabinets together at their face 
frames, making sure that you have 
them perfectly aligned. Bore pilot 
holes through the face frames (Photo 
3) k and screw them together. Screw 
the cabinets together through the 
case sides as well (Photo 4), adding 
spacer blocks between the sides to 
keep the island assembly square if the 
face frames overhang the sides, which 
is usually the case. 

Attach a %-ln* ply wtH*l panel to the 
back side of the island, by screwing 
through lb e case backs {Photo 5). r Hi is 
panel should be exactly Lhe same di- 
mension as the newly combined face 
frame on the island front side. In posi- 
tioning the panel, make sure that it 
overhangs the case aides the same 
amount as the front face frames. 



% 



Then, attach strips at the top and bot- 
tom edges of both of the island sides to 
furr out the sides flush to the edges of 
the front face frame and rear panel 
(Photo 6), These will provide a firm 
attachment for facing panels that will 
come later. 

Construct a new toekiek for the is- 
land using Kt-in,- or thick ply- 
wood. Miter the comers, and fasten 
them together withglue and 4d finish- 
ing n ails ( P b oto 7), Then take this toe- 
kick assembly and center it on the 
bottom of the island. Cut and install 
comer gussets along top edge of toe- 
kick using glue and id finishing nails. 
Then, attach the toekiek by screwing 




4 Join sides with screws driven through 
rear cabinet Comers, Use spacer block be- 
tween cabined to keep assembly square. 







4 If bach panel and face frame extend be- 
yond sides, naif strips — Cot to same thlck- 
nts&H space — lo top and bottom of sides. 




- 



4 Cut corner gussets (o size and glue to 
toekiek assembly. Then center assembly on 
island bottom a nd attach with screws. 



through gussets into island bottom 
{Photo 8). Set and fill any nail holes in 
toekiek. 

Attach facing panels to sides and 
back of ialand by a ere wing through 
the case (Photo 9). Also* install the 
new doors and drawer fronts at this 
time, using the instructions starting 
on page 11 1 as a guide. 

Finally p prime and paint the island 
to match the rest of the kitchen cabi- 
nets, and leave the island in the ga- 
rage or basement until time comes for 
installation. You should build the is- 
land countertop at the same time you 
build the other countertops. (See our 
story that begins on page 102 . ) M 




£ Cut 4Vlrt. plywood back to tame s lie as 
front face frame. Clamp In plan and attach 
wlthicrewi driven through cabin** back. 




7 Construct new toekuk assembly using 
Vi-in. or v-i-ln. plywood. Miter corner** ap- 
ply glue and Join with finishing nails. 
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9 Or der back and side panels from door 
and drawer front company. Then, attach 
by driving screws from Inside the cabinet. 
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The All NewGubGadet. 

NowThore’sEveryReasonQnEarthToOwnOne 




Innovation. It's what makes u$ 
what we are. Introducing the 
advanced new garden tractor of 
them 

Just look at the remarkable fea- 
tures it offers yon. 

Till steeling and a singled ever 
adjustable, cushioned seat provide 
comfort and convenience. A power- 
ful, automotive batten' improves 
starting and offers longer life. A 
large, 5 gallon capacity, saddle-style 
fuel tank keeps you cutting longer. 
Streamline hood and side panels 
are molded horn dent- resistant, 
rustproof materials, for lasting 
beauty. Dual halogen headlamps 
increase visibility for dusk and 



night time operation 



And the extraordinary backlit 
dash panel has indicators that con- 
tinuously monitor every vital 
operating condition. 

Toughness, It's our hallmark— the 
heart of every Cub Cadet garden 
tractor, 

Model 1862 starts with an 18 H.P, 
twin-cylinder Kohler engine. Tfcms- 
fer that power through the perfectly 
balanced drive shaft, into the 
hydrostatic transmission. Handle 
rough terrain with a cast iron front 
axle that offeis improved stability 
and a 30% lighter turning radius. 

Mount it all on a full-length, 
welded, twin-channel steel frame. 

There's no doubt about it. It’s a 
Cub Cadet. 



Exhilaration, ft's like a Sunday 
drive with the top down. 

Experience the smoothness of 
the powerful twin engine, 'Ibuch 
the control of the hydraulic deck 
lift. Turn the wheel, and sense the 
fingertip power steering. Adjust the 
seat and tilt the wheel until you’re 
perfectly comfortable. Flip on the 




headlamps, and lake your new 
model 1862 Garden Tractor for a 
spin. It’s a kick! It s truly a tractor for 
all reasons. 

Common Sense, When it’s a Cub 
Cadet, it’s backed by our network of 
over 1600 independent dealers. Our 
factory trained dealers sell, service, 
and stand behind every Cub Cadet 
tractor. And we stand behind them, 
with a 2-year limited residential and 
1-year limited commercial warranty. 

Innovative engineering, state- 
of-the-art technology and the quiet 
assurance of a dedicated Cub Cadet 
dealer. 

It all adds up to make Cub Cadet 
garden tractors the sure bet 



P.0, Bos 360930 
Cleveland, Ohio 44 136 



ToughTractors, For Your Little Comer Of The World. 
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Undercabinet 

Lighting 



How to put more light 
where you need it. 

BY NEAL BARRETT 



O NE OFTHE great pleasures 
of a. well-designed kitchen, 
or any work area for that 
matter, is adequate lighting. There 
are few things more frustrating than 
working where the lighting isn't up to 
the task being done. Even when the 
general kitchen lighting is adequate, 
too often a person working at a 
counter is forced to proceed in his or 
her own shadow. There is a relatively 
simple solution, namely mounting 
lighting fixtures underneath the wail 
cabinets to directly illuminate the 
countertops. 

There are specialized fixtures de- 
signed for just this application. For 
our project, we chose low- profile fluo- 
rescent fixtures by Alkco ( 11500 W. 
Mellrose Ave,, Box 1389, Franklin 
Park, I L 60131). These lights use min- 
iature tubes (F8Tf> and F13T6) and 
give excellent illumination. And, each 
fixture comes with its own built-in 
b witch, so you have the option of con- 
trolling the light from the fixture or 
from a wall switch. The lights are 
available in various lengths to fit 
standard cabinet widths. 

Discuss with your electrician the 
location of fixtures, wiring require- 
ments and details of any switches you 
may desire. You should have the feed 
lines run at the time other electrical 
work for the room is being done. J usl 
make sure that the circuit is not tied 
into the main service panel until you 
have the fixtures wired. 

Installation 

Assuming that the feed lines are al- 
ready in place, installing these fix- 
tures should take about 30 minutes 
each. Begin by removing the plastic 
diffuser and wireway cover from each 
unit (Photo 1). Then, install the cable 
connector (supplied with the fixture) 
in the knock-out opening (Photo 2). 
Then, feed the supply lines into Lhe 
fixture, and mount the housing under 



Lead pharo: John Grind seb 
Step -by -step pholm; ISJeal Barren 




1 Remove plastic diffuser cover from fix- 
ture. Remove xerews at both endi that hold 
wireway rn-pJace and 1 set wireway aside. 




i strip off shcdLh Ing from cables and feed 
wires through conractor. Locate nature on 
cabinet, bore pitot holes and attach. 



M Defer mine most convenient location Far 
entry of cables and remove knock out 
plate, install cable connector In boie- 




4 Cut and strip 6-In. pigtaFF wires, and Join 
white wires together and black wires to- 
gether using proper flic Wire-Nuts. 
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a, cabinet with two screws (Photo 3). 
Connect 6-in, pigtail wires to the lead 
wires { Photo 4). Then, join the black 
fixture lead to the black pigtail and 
the white fixture lead to the white 
pigtaUtPhotoah 

Connect thq ground wire to the 
housing ground lug. Be sure that all 
Wire-Nuts are secure and that no 
loose strands of wire are left exposed. 
Tuck the wires neatly into the housing 
add replace the wireway with the 
serews provided (Photo 6) Install the 
fluorescent tube (Photo 7) r and re- 
place the plastic diffuser, 

When all fixtures have been in- 
stalled, have the circuit connected at 
the main panel box . M 





5 Locate lead* in wfr way. TH*fl attach 
black Je&d ro black pigtail and white lead 
to white pigtail udnej Wlre-Nutv 



# Carefully fold wires Into wireway. then 
slide wlrrway into fixture, Align mounting 
holes and drive screws Monty in place. 




7 Push fluorescent lobe Into fixture brack- 
et*. Then replace plastic light diffuser. Turn 
on power and check for proper operation. 




W 
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izard 



the amazing new solution to 
rotary trimmer tine problems 

• No more trouble with trimmer line 
— never buy tine again! 

• Easy to install on your gas trimmer. 

• Cuts through tough weeds, 
briars and grass. 

• Keeps your rotary trimmer in 
business. 

• Guaranteed to save you time! 

TO OflDtR CALL TODAY 

1 - 800 - 262-5122 

(Call for dealership Inquiry) 

x — 



ONLY 



$2195 



>L S 

W Nweed 

WIZARD 



( ] VISA \ ) M/C # E*g Datt 

[ j Check enclosed fo* £21.35 plus £3 00 -Doslago an-d handling 

Your Trimmer Make Model I! 



PM49G 



Mama 



Phone J L 



SIjbg! 



Oily State Zip 

Send to WEED WIZARD, IMC., P.Q. Sox 275, Dahitmega, Georgia 30533 




Some Of Our Towns Are Full 
^ Of People You Can’t See. 



There area million things to see in 
Colorado. Some, like the residents of 
our ghosi towns, just require a little 
imagination. Send for your free 
Vacation Guide. Or call and ask for 
ext. 220. Colorado Tourism, Box 
38700, Dept. 220. Denver, CO 80238. 



Name 



Address 



Phone 



COLORADO 



POPULAR MECHANICS * APRIL 1990 



99 



nave iMPRCve/veNT guidg 

Old Fixtures 



How to remove the old 
to make way for the new. 

TEXT AND PHOTOS 
BY NEAL BARRETT 

I F YOU HAVE included the re- 
placement of your appliances and 
countertop in your kitchen plans, 
careful planning can limit the inconve- 
nience esuwd by changing these 
major components. Of course, the 
amount of time your kitchen will re- 
main tied -up depends on the specific 
choices you’ve made. If, for example, 
you are replacing a slide-in stave with 
one of a similar design and size t ymi 
can make the transition in less than an 
hour. However, if you are replacing a 
&li tie-in unit with a built-in or drop-in 
■configuration, the cabinet and coun- 
tertop modifications will require a 
longer period of disrupt ion. 

In any case, if you are replacing the 
countertops, the sink will have to be 
temporarily disconnected and re- 
moved, leaving the kitchen without 
water and counters for a Lime. 

The best strategy is to he complete- 
ly prepared for the new install at ions 
before you remove the old items. Be 
sure to have ail new r appliances either 
on hand or scheduled for delivery at 
the appropriate time. 

If you are having a new countertop 
fabricated by a contractor; or if you 
plan to build it yourself, be sure that 
it’s- ready to install before you demol- 
ish the existing one. If you're going 
the contractor route, confirm the 
scheduling of their installation as the 
date approaches, and try, as well, to 
determine the length of time they’ll 
need to complete the work. Also, 
make sure to establish the entire 




I To remove range hood, first shut off 
Circuit power. Then, using a icrewdr Tver, 
remove the hood s Junction bo* cover. 



2 Disconnect all electrical connections 
and loosen cable connector. Support hood. 
Then remove screws that hold It In plate. 




I Td remove dishwasher, begin by loosen 
Jng damp that bolds drain hose io sink tail- 
piece or id disposer. Pull off drain hoi* 




4 Remove screws that hold access panel In 
place. They were accessible from Inside cm 
i our unit, once the door was opened. 




5 Remove access panel and lower trim 
panel [shown | Co get Eo the clccfrlcal and 
plumbing connections underneath unit 
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hood to the cabinet above, and lower 
the unit far enough to gain access to 
the cable connector. Loosen the screw 
w T hich anchors the connector, and pull 
the cable out of the hood, f Since our 
new appliance was a plug-in model, 
we had the old supply line rewired 
into an outlet box inside the cabinet 
above.) 

Before beginning to remove the 
dishwasher, shutoff the water supply 
to the unit. Then loosen the hose 
clamp that holds the drain line to the 
sink drain tailpiece (Photo 3), and pull 
off the drain hose from the fitting. 
Next., loosen the screws that hold the 
dishw asher access panel in place 
(Photo 4), and remove the panel and 
trim piece (Photo 5). 

Shut off the circuit power to the 
unit* and disconnect the electrical 
supply lines at dishwasher junction 
box (Photo 6), Then pull the supply ca- 
ble out of the box. Use an adjustable 
wrench to disconnect the water sup- 
ply line from the dishwasher, and 
remove the screws that attach the 
dishwasher to the countertop (Photo 
7), You can now r pull the dishwasher 
out of its opening. Keep in mind that 
you must feed the drain hose through 
the adjoining cabinet side as you re- 
move the unit. 

Removing the sink 

To remove the sink* use a pipe wrench 
to loosen the compression fitting be- 
tween the sink tailpiece and the trap 
(Photo 8 h Then, disconnect the slip- 
joint fitting between the trap and 
drain* and remove the trap. Loosen 
the compression fittings between the 
water lines and sink supply lines (Pho- 
to 9). Unscrew the sink holddowm 
damps from the underside of the 
countertop (Photo IGh then run a thin 
putty knife around the sink rim to free 
it from the countertop. Lift out the 
sink and set it aside. 

In our cabinet preparation story 
(page 91), we showed how to remove 
the screws that hold the countertops 
to the cabinets. If you haven't re- 
moved these screws, do so now\ At 
this point* the countertop can be 
removed. Often, however, kitchen 
cou nters are so large that taki ng them 
out in one piece is either impossible, 
or extremely unwieldy. If this is Lhe 
case on your j oh* you can simply cut 
Lhe top into smaller* more manage- 
able pieces. Slide scrap blocks of 2x2 
lumber between the counter and cabi- 
nets, and use a circular saw with car- 
bide-tipped blade to cut across the 
counter (Photo 11). Be sure that the 
counter is adequately supported so 
that the saw blade does not bind in the 
cut. vm 



TO Using a wrench, remove link hold- 
down damp* that bear on counte rtop. Run 
putty knife under sink rim no free up sfnk. 



• Shut off water ait meter if r wcesaary, and 
loosen compression fittings between wa- 
ter feed Pines and sink supply linn. 



i 1 R countertop h too large la remove En 
one piece,, support ft or scrap blocks, then 
cut Jnto pieces with carbide blade. 






scope of the contractor's responsibil- 
ity on the job, for instance, are sink 
and cooktop cutouts included in the 
price, and will the old counters be re- 
moved from the job site? 

Removing appliances 

Begin by moving the refrigerator to 
an adjacent room, w here it can be 
plugged in and remain reasonably ac- 
cessible for a few r days. Most refriger- 
ators have casters built into the unit 
base for easy movement. Even so, it’s 
a good idea to protect floors and car- 
pets by rolling the appliance over 
some heavy cardboard. 

Next, pull out and disconnect the 
old stove. If the unit is electric, mere- 



ly unplug It. If the stove is a gas mod- 
el, there should be a shutoff valve 
directly beh fed the stov « , Turn off the 
ga* supply to the stove, and check for 
complete shutoff by trying to ignite 
the burners. Then, disconnect the ga£ 
line and remove the unit. 

In our kitchen* we replaced the ex- 
haust hood over the stove with a com- 
bination microwave oven and exhaust 
hood unit. To remove the existing 
hood, begin by shutting off the circuit 
power to the unit. Then, open the 
junction box on the underside of the 
hood (Photo 1), and disconnect the 
supply lines and ground connection 
(Photo 2). 

Loosen t he screws that hold the 



T Remove screws that bold dishwasher to 
underside of counter! op. Then puU unit 
—with drain hose— away from cablet. 



8 $Hut off tJrCuU power to unJt and discon- 
nect all electrical leads. Then shut off water 
supply and dia-ennnect supply Hr*. 



8 To remove link, roasf n nul between 
tailpiece and trap ullng pipe wrench or 
pliers. Pu l I [rap away from tailpiece. 
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High-Tech 

Countertop 



How to build a new 
countertop with the latest 
material. 



BY NEAL BARRETT 



I N ITS MOST baaic form, the 
kitchen is a workroom. And as 
such, the countertop is the work- 
bench — the primary component on 
which all other operations depend. 
But the countertop functions on an- 
other level as well. Because uf its 
scale and position in the room, it de- 
fines one of the primary decorative 
elements in any kitchen design. 

The choice of materials available for 
countertops is vast. The time- hon- 
ored selections of plastic laminate, 
wooden butcher- block, ceramic tile 
and stone have been joined in recent 
years by the new solid surfacing ma- 
terials, These new products, made 
from either an acrylic or polyester 
base, have a stone-like appearance 
and are easily machinable. 

When properly joined, using the 
methods outlined by the manufactur- 
ers, these materials give a virtually 
seamless appearance, creating a very 
dramatic effect. And, these counter- 
tops wear extremely well. These ma- 
terials are resistant to stains, and any 
scratches or nicks which might occur 
can be removed easily with fine sand- 
paper. 

Keep in mind that such innovations 
are not available at bargain prices. 
Solid surfacing materials are definite- 
ly a premium product, and they com- 
mand a premium price. The material 
coat for our project was almost $2000. 
If we hired a contractor, the installed 





K 'ce would have been at least $3000. 

spite the high cost, we chose to use 
one of these materials, Avonite’s 
Green Mist, for our counters, because 
the results can be so spectacular. 

While you may find these materials 
available in unfabricated form, the 
manufacturer's general marketing 
strategy is to make them available 
only through fabricators trained in 
proper construction techniques by 
factory representatives. Having been 
instructed in the Avonite program, 
we did build the counters in our own 




shop. Bul as it stands now Jf you want 
to work w ith this material, you’ll have 
to contact a local Avonite dealer, take 
his or her course and proceed in the 
manner shown here. Or, you'll have to 
hire a fabricator. 

Working with this material is a 
rather messy process, generating a 
lot of dust and toxic fumes from the 
seaming substance. So, if you hire a 
fabricator, arrange to have as much 




f Begin countertop by Faying out and cut- 
ting substrate material to fit. Leave y*-tn. 
space around perimeter of each meet, 



M Lay out- counter opening* on substrate 
according to manufacturer') jpetlfludon* 
Carefully make cutout* with sabre sew. 



9 Once satisfied with fit of substrate, re- 
move It and nail Ia4 support strip) to top of 
cabinets. Then screw substrate to strips. 



10 ? 
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work as possible completed in the 
shop- Abo, discuss precise schedule 
deadlines to determine the amount of 
disruption you can reasonably expect. 

The Avonite most commonly used 
for countertops is Yz in. thick and 
comes in 3 x 10-ft. sheets. The mate- 
rial is heavy, having about the same 
weight per square foot as industrial 
grade particleboard . 

Techniques 

The first step in constructing the 
countertops is to lay out and fit a solid 
Y^-in. -thick particleboard substrate 
over the entire counter area (Photo 
1). When fitting these panels, a Win. 
space must be left at the walls and at 
the front edge of cabinets, for expan- 
sion and air circulation. Next, the cut- 
out areas for sink and cooktop are 
located and cut in the substrate mate- 
rial (Photo 2). These cutouts act as a 
template for making the final cutouts 
in the countertop material later. 

Since the edge treatment we want- 
ed was going to raise the countertop 
l L /s in. above the cabinets, allowance 
was made for this thickness by remov- 
ing the substrate and applying a se- 
ries of 1 x4 spacer strips along the tops 
of the cabinets (Photo 3), 

The manufacturer says that seams 
should not be located at the corners of 
the countertop. Since the sheets come 




4 For a U-ihipcd counter, do not make 
Joint) at comer*, fnitiad, damp L-thapcd 
guide to turfict and cut returns on ends. 




1 Underedge of countertop un fee built- 
up to create different deilgnt. Just join 
strips to top wf tn fusion material. 



in a 36 in. width, and our counter was 
only 26 in. deep, we cut the corner 
sheets to an L-shape and offset the 
seams 10 in. from the corners (Photo 
4). To make cuts, you'll need a router 
and a Win. carbide -tipped bit. The 
router is guided with a straightedge 
guide, clamped! firmly to the work- 
piece. 

The seam? are also machined by 
running a router along a straightedge 
guide. And, registration at the seams 
is achieved by one of two methods. 
The first is clear plastic joining plates, 
available from Avonite suppliers, 
that are used along the seams in the 
same manner as wood plates are used 
in biscuit joinery, 

A second method, and the one we 
used (Photo 6), is a router and bit sys- 
tem from Porter-Cable called theTru- 
Match System, model No. 632, that 
was specifically designed for joining 
solid surfacing materials. This system 
consists of a router with an oversized 
base and s special router bit that ma- 
chines an interlocking wavy profile on 
each of the adjoining edges. The sys- 
tem is generally available for about 
1200. 

When the seams are all machined 
and fitted properly, the pieces are 
brought into the kitchen and checked 
for fit in place (Photo 6). Any adjust- 
ments are easier to accomplish before 




I Cut leimt wttn Tm-Match routing iy*- 
tern. System produc e] wavy cut that l i self- 
aligning and nearly Invisible. 




B Join coonten to indurate with dabi of 
tllkwe adhetive, Place wax paper under 
team! to keep team area from bonding. 



the seams are permanently joined. 
Once satisfied with the fit, the pieces 
are returned to the workshop to fabri- 
cate the edge buildup. 

The substance used for bonding 
Avonite is called fusion material, and 
is activated by the addition of a cata- 
lyst. The pieces that create the edge 
buildup are cut, sanded smooth, dust- 
ed off and wiped with alcohol just pri- 
or to joining. The catalyzed fusion 
material is Bpread on the mating 
parts, and then spring clamps are 
placed approximately every 2 in. 
along the joint until the bond sets, 
which takes al least 2 hours (Photo 7}, 
Because of the complexity of the edge 
buildup on our counter, the process 
took place in a series of steps — bond- 
ing, routing and more bonding, We 
used a Vi-in, -radius rounding-over bit 
to machine the counter edge, both top 
and bottom. This yielded a 1-in. -bull- 
nose profile. A stepped buildup was 
added behind the builnose to create a 
more classical feel to the design. 

When the buildup was complete, 
the counters were returned to the 
kitchen for seaming. Each piece was 
attached to the substrate with dabs of 
clear silicone (Photo 8), Wax paper 
wan placed underneath each seam to 
prevent the Avonite from bonding 
—at these points— to the substrate . 

( Please turn tu pug€ 1 




* One t U Cut, mating iheeu 

ontocablrwta and check for FM, If fit Is tight, 
then tut or Fwr end of the*! to length. 



3 




9 Temporarily attach damping brocks to 
mating surfaces- Then apply fusion material 
and draw scam cFoaed, Let dry for 2 noun. 
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HOM6 IMPROvW\ei\fT GUID€ 

New Appliances 




How to buy major 
kitchen appliances. 

BY MERLE HENKENfUS 

HEN REMODELING a 
kitchen, the finishing much 
is all -new appliance#- You’ll 
find, however, that the selection pro- 
cess is not as simple as it once was. 
Competition is Stiff, and is played out 
in tit-for-tat announcements eif neiu- 
und-improved features. The appli- 
ance industry has endured a dizzying 
shell game of buy outs and takeovers, 
resulting in extreme consolidation. In 
fact, all the domestic brand names 
you’ll encounter are now owned by 
just five companies. 

So how to proceed? A# always, ig- 
nore the boardroom maneuvering and 
concentrate on the product. It’s still a 
matter of matching feature# to life- 
style and, of course, budget- Here are 
a few considerations to keep in mind 
a# you stroll down the appliance isle, 
commissioned salesperson in tow. 

Kitchen Ranges 

If you have :i choice (if gas or electric, 
but no clear preference, here are 
some differences you may wish to con- 
sider in m Liking a decision. 

The primary advantage of gas is its 
immediate response ami visual confir- 
mation of heat leveb. Gas ranges also 
work in power outages. Tests indicate 
more uniform oven temperature^ 
which wiH be important to those who 
do a lot of baking. Many newer gas 
ranges also feature convenient waist- 
level broilers. 

In addition, fickle gas pilots have 
been largely replaced by electric 
spark ignitors, which offer further 
energy savings. Some also feature 
electronic controls and digital tem- 
perature readouts. And finally, a gas 
range is usually less expensive to op- 
erate than a comparable electric mod- 
el Operating costs will vary widely 
with regional energy prices, of 
course, hut a gas range could easily be 
JStMHJ percent less expensive to use. 

Electric ranges offer a cleaner 
cooking me L hud and are generally 
more reliable, requiring less routine 
maintenance. More electric models 
are available with self-cleaning ov- 
ens, as well While available in both 
electric and gas p self-cleaning ovens 
are generally more effective in elec- 



tric models. While electric ranges fall 
behind slightly in oven performance, 
they excel in broiler performance, 
with a uniform distribution of heat. 

Electric ranges lend themselves 
more easily to design variations, 
hence, you'll find a greater variety of 
options on electric models. Chief 
among these is a rapidly expanding 
choice in burner styles and sizes. Re- 
sistance coUe are still the most popu- 
lar, with ceramic- or metallic-coated 
cast-iron burners gaining somewhat. 
Cast-iron burners are slower, howev- 
er, and require Gat-bottomed pans for 
best results. 

Also available are cooktops without 
visible burners. These smooth -top 
glass or ceramic surfaces contain 
heating elements just below r the sur- 
face. Their real value, of course, is 
that they are very easy to clean. The 
disadvantage is that they offer no vi- 
sual confirmation of when a burner is 
on. This, combined with the fact that 
they are stow r to cool, makes it much 
easier to accidentally born yourself. 
Smooth-tops are also slower in re- 
sponse time than surface coils. 



Convenience factors 

The key to convenience in ranges is 
ease of cleaning. This may include lift- 
up or removable cooktops, removable 
oven doors, coated oven racks, easy- 
Ld-clean burner drip bowls or ele- 
ments, and self-cleaning or 
continuous cleaning ovens. 

The advantages of lift-up cooktops, 
removable doors and nonstick coat- 
ings are obvious. Of course, self- 
cleaning ovens have an automatic 
appeal. No one wants that job. Still, 
the process is not perfect, and it will 
add $50-8100 to the price of a range. In 
simplest terms, self-cleaning is ac- 
complished by extreme heat. With 
temperatures reaching 9QQ 0 , spills 
and splatters are literally vaporized 
and vented through the back of the 
stove. In most cases, you'll still need 
to clean the dour frame manually. 
Ranges with self-cleaning ovens are 
also slightly less reliable. 

Continuous cleaning ovens do not 
use extreme heat, but rely on baking 
temperatures and a textured surface 
to loosen oven grime. This method is 
less effective. 




KM 
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Leading Edge Radar Detection Never Looked Better. 



The New KL VECTOR 3 

ITic n l w VECTOR 3 impressively 
combines style* performance* and 
3 hand radar detection, 




Unequaled in performance, 

VECTOR 3 provider 

another important advantage- 
detection of Ka band police 
radar, now being used m 
both the Its. and Canada. 



While VECTOR 3's compact dnd well executed 
design can be confirmed by your eye. its performance 
advantage is confirmed by a number one racing in the must 
recent test conducted by Road & Track magazine: 

Vector 3 maintains a BEL tradition of excellent 
sensitivity, posting the highest figures in this survey for 
both K and X hand radar," ^14 7^ 

Making this accomplishment even more impressive is 
the fact that VECTOR 3 posted the highest K and X band 
sensitivity levels ever recorded in any radar detector test! 

VECTOR 3's top-raced performance is achieved hy 
adapting a technology used in military satellite communica- 
tions. It's called linage Rejection Technology 1 ; or !RT , And 
through its use, VECTOR 3 is able to identify weak police 
radar signals that other detectors simply miss - a definite 
advantage for detecting Instant On or Pulsed radar. And 
when Instant On or Pulsed radar is encountered, VECTOR 
3 warns you with a separate audio alert- 



ln addition. VECTOR 3 \ high quality and ergonomic design 
make driving with the world's most advanced radar detector 
easy, convenientp and reliable. With 
VECTOR 3, leading edge radar 
detection never looked better! 

Fully featured,. VECTOR 3 
is $299.95 and comes with a one 
year warranty on parts and service 
A remote version. VECTOR 3R, 
is also available for $319.95, 

To order, or for the name of 
a dealer near you. just call toll-free: 

USDQ-34M401 USA 
1-800-26^3994 Canada 
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Little things, iike an oven handle 
that runs the foil length of the door, a 
bright eontrol-panel light, oven door 
windows, control knobs that are not 
concealed hy tall stock pots nn a rear 
burner, are all small comforts that 
make a big difference to some, and 
none at all toothers, 

A few upscale ranges also feature 
down draft grills and modular, plug- 
in griddles. Others include overhead 
microwave ovens. The grill and grid- 
dle are clearly lifestyle choices. The 
disadvantage of grills that are drafted 
outdoors is that they also pull air from 
your home. If you've just heated or 
cooled that air, a grill can harbor a 
hidden expense. As for integral mi- 
crowaves, they can save valuable 
counter space, and can be perfect for 
kitchen remodeling projects. 

Refrigerators 

Refrigerator* too have grown in ca- 
pacity, features, and, yes, in price. In 
fact, you'll find the sticker prices of 
the new super-fridges to be quite 
chilli ng. The u psid e of this ev olut ion is 
that today’s models use 40 percent 
less energy than early 1070‘s models. 



fciven if you were to opt for a much 
larger size, your new refrigerator is 
likely to use less energy' than your old 
avocado-colored clunker. 

Decidingon the rightsize refrigera- 
tor and a style that suits you and your 
kitchen is the most important part of 
the selection process. The most popu- 
lar model is still the lap freezer, bot- 
tom refrigerator model. It requires 
only slight stooping to reach the most 
often used items, while frozen foods 
are handy at eye level. 

Single door units do not have true 
freezers and are generally not ade- 
quate for families. Side-by-side mod- 
els work well in narrow, galley 
kitchens where a full-size door swing 
will obstruct traffic. Side-by-sides are 
generally less efficient, owing to less 
insulation between fridge and Freez- 
er, huL they do put more food, both 
frozen and unfrozen, at eye-level. 

What size will you need? The best 
indicator will be your experience with 
your old unit. If you don’t have 
enough space. Upsize, Otherwise, buy 
a similar or smaller size. If your 
household is increas ing or decreasing 
in number, or appetite, t hat too 



should be factored in. Keep in mind 
that smaller units of comparable qual- 
ity will use less energy, 

Generally speaking, a family of two 
will need 8cu. ft. of refrigerator stor- 
age. with one extra foot fur each addi- 
tional family member. Lifestyle 
factors should also come into play. If 
you buy groceries in large quantities 
or freeze your own garden vegeta- 
bles, then a larger unit is in order. 

Structural considerations 

If yuu kwtk at enough refrigerators in 
a row, your eyes will son of 1 glaze over 
and you’ll fall prey to the sales pitch. 
A better method is to look for specifics 
and rate each offering accordingly. 

To begin, note the compressor ca- 
pacity. As the compressor is the heart 
of every refrigerator. It should he effi- 
cient, big enough and, ideally, quiet. 
Your best indicator will be found on 
the unit’s yellow energy label. The 
more efficient the compressor, the 
more excess capacity it will likely 
have, Also, have the unit plugged in. 
Compressor noise levels vary, A 
noisy compressor does not necessar- 
ily signal poor quality, but you’ll need 




Is it dean now? 




to decide if the noise level is too high 
to ignore on a daily basis. 

Another important feature will be 
the inner lining. Will it yland up to lf>- 
20 years of use and abuse? While ABS 
and PVC plastic were once the norm, 
some new models feature polystyrene 
plastic. Polystyrene is superior in its 
resistance to staining and cracking. 

Insulation is another sure-fire sig- 
nature of quality md efficiency. While 
polyurethane has replaced fiberglass 
batt insulation in refrigerator walls, 
fiberglass or slab-foam insulation can 
still be found in doors. F'olyuretharie- 
fllled doors are far superior, offering 
not only better insulation but a more 
rigid door. This helps make for a bet- 
ter seal when the door is dosed. Asa 
perfect door seal is critical, also check 
for solid plate-steel o r die-cast h Ingts . 
These will offer the best durability 
through thousands of swings The 
door seal material should also be fas- 
tened in place with metal strips. 

Aside from these consideration!^ 
notice how easily the meat keeper and 
crisper drawers slide. Keep in mind 
that sticky operation on the show- 
room floor will worsen with time* 



weight and cold temperatures. 
Avoid, if you can, plastic door glades. 
Opt for those with rollers that allow 
little side-to-side movement. 

Warranties are generally better on 
refrigerators than on ranges. Some 
components, such as the compressor, 
may be warranted for five years. Of 
course, extended warranties are also 
available at the retail level. 

Dishwashers 

When it comes to selecting an auto- 
matic dish wash er 1 you'll encounter 
far fewer options and much less confu- 
sion, PerfoinTiiinee is everything in a 
dishwasher, however, so buy the best 
your budget will allow. 

The most important factor is the 
number of wash levels. Single-level 
units often leave spots and do little to 
wash stubborn food particles from 
dishes and otensila. These are often 
builderie- grade models and should 
probably be avoided. 

Look for a unit that has at least two 
levels of spray action, one at the bot- 
tom and another near the top. These 
will give reasonably good results at a 
fair price. For the best results, how- 



ever. choose a 3-level spray-action 
model. These shoot water from sever- 
al directions and,, us a result p require 
less rinsing of dishes before loading. 

Another useful feature is a booster 
heater that raises water tempera- 
ture. This will improve washing re- 
sults and save money by allowing you 
to turn down your water heater. 

And, you might opt for an energy 
cycle on the control panel. This allows 
you to wash a lightly soiled load with 
leas hot water. It also offers a rinse- 
and-hold cycle, so that a few dishes at 
a time can be added to the machine, 
rinsed and held P until a full load can be 
run- A pnLs-and-pans cycle and no- 
heat drying are also available. 

Finally, you'll find quite a range in 
dishwasher warranties. One-year 
parts and labor is standard, hut some 
top-of-th e-line models come with a 3- 
year parts warranty and five years on 
the pump motor. 

Disposers 

When shopping for a disposer, try for 
a unit with at least a ] t-hp motor. Be- 
yond that, upscale models will feature 

fPU'trAy tu m ti I fMyt' JJflJ 
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Gl course not. When your hair needs cleaning you done vacuum ir. 
Because to really get it clean you need soap and water. The same is 
true for carpets and upholstery. The compact, easy to use T y— 

Bissd I Power Simmer deans deep down. So it geis at dirt that 1 * 

vacuums cant. And makes all the « _ n V | 
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flunks you live on, a loc easier to live with, 
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Sink, Disposer And 

Dishwasher 



How to install the 
cleanup equipment, 

BY NEAL BARR ETT 

O NCE YOUR countertops 
are installed, move as quick- 
ly a? possible to restore the 
kitchen Id a functional status. To pro- 
vide water once again, install the 
sink, dishwasher and garbage dispos- 
er unit first. Assuming all necessar y 
parts are on band, it is reasonable to 
expect that these units can in- 
stalled completely in less than 8 
hours. 

Sink And Disposer 

Regardless of what sink you choose to 
install, it greatly simplifies the task to 
mount as much hardware as possible 
on the sink before locating it in the 
countertop (Photos 1-5). If you are us- 
ing your old sink, much of this will al- 
ready be in place. If you choose a new 
one, like we did, be sure to follow 
carefully the instructions included 
with the hardware, 

Onec all the hardware is in place, 
run a bead nf p lumber' V putty around 
the sink rim and lower the sink into 
the cutout in the countertop. Use the 
bolts provided with the sink to fasten 
it firmly to the countertop, then clean 
up any excess putty which squeezes 
from under the rim_ 

Connect the electrical ieads from 
the disposer to the wires in the |>ower 
cable (Photo 6). Then, position the 
disposer on its mounting ring and rt>- 
tate the clamp to hold the unit in place 
(Photo 7). Wait until the drain lines 
are connected before locking the 
damp tightly. 

J n our installation. it was most con- 
venient to coanect the disposer drain 
line to a tee just above the sink trap. 
Once this was in placet we installed 
the trap and reconnected the sink 
drain line (PhotoS). 

You can also design your waste 
plumbing so that each separate sink 
compartment has its own trap. If you 
go thu* route, then just connect the 
disposer drain line to the closest sink 



Lead photo: ^hnGrwn^h 
Step-byncp photos: Med Barreir 




1 It you warn a disposer,, attach its mount- 
ing ring to link before Installing sink. Fol- 
low manufacturer's specific Instruction!. 




M Thread retaining nut onto basket and 
lighten securely against Cup. Turn over Sink 
and wipe away putty squeeze-out 




2 To Install strainer basket, apply putty to 
basket flange, then slide flange into sink 
hole. Place washer and cup over basket. 



4 Attach link tailpiece to basket wish nut 
tightened securely En place. Tailpiece can 
be cut to length ter drain alignment. 



m 
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the dishwasher using thsj fitting stip- 
ulated by the manufacturer (Photn 
12). Then, install the screws that fas- 
ten the dishwasher to the underside 
edge of the countertop (Photo 13). 
Keep in mind that with solid surfacing 
countertops, the screws should he 
placed into the substrate and not into 
the counter material . 

Connect the dishwasher drain hose 
to the disjxiser unit. If you're install- 
ing a new disposer, you 11 have to dear 
the plug in the disposer port first. 
Once everything is installed, turn nn 
the circuit power to the disposer and 
dishwasher. Then, turn on the water 
supply , and check for proper perform- 
ance of all components , Hi 



1 9 Aitach upper earner* eg <|Jshw«hfi to 
underside of counter with screws driven up 
Into substrate, not countertop material. 



tailpiece. Once the waste line assem- 
bly ia together, be sure to completely 
tighten the disposer mounting damp. 
Then, finish your sink installation by 
attaching your faucet supply lines to 
the compression fittings on the feed 
li ne shu toff val ves ( Photo 9 ) . 

Dishwasher 

Because of the location of our dish- 
washer, we had to install its trim kit 
before we could slide the dishwasher 
in place. In most situations, however, 
you can do this later, (See “Appliance 
Trim Kits," page I Id.) 

Begin installation by removing the 
dishwasher access panel and sliding 
the dishwasher into position. Be sure 



to feed the drain hose through an ap- 
propriate hole in the adjoining cabinet 
aide. Ultimately, the drain hose will 
be connected to a drain port on the 
side of the disposer. 

Adjust the unit to proper height — 
following manufacturer’s instruc- 
tions — then level it using the adjust- 
ing screws that are accessible from 
the front of the unit. Feed the electri- 
cal supply line into the junction box, 
fasten with a cable connecter (Phcsto 
10), and make the electrical connec- 
tions (Photo II), Be sure to properly 
ground the unit by attaching ground 
wire to the lug that’s provided inside 
the box. 

Connect the water supply line to 



9 Install faucet by sliding through sink 
opening and tightening with retaining 
nut. Follow manufacturer! directions. 



9 Remove disposer access panel and 
knock our plat#. Install connector' and 
power cable. Join wires with Wlre-Nuta, 



9 Join disposer to waste line with proper 
tee. Then add trap to waste line and tail- 
piece. Tighten disposer ring securely. 



© Cut faucet supply Ones to proper length 
and slide ends (mo compression fi t ting * *n 
water supply shutoff valves. Tighten nuts. 



1 1 Connect ground wire to log provided, 
then connect unit leads CO feed wires. 
Whites together, blacks together. 



1 2 Connect water supply line to Inlet 
valve with fittings recommended by manu- 
facturer. Attach drain hose to disposer, 



T Lift disposer onto sink mounting ring, 
then rotate ring to damp unit In place. 
Align drain connections before lightening. 



f © Slide dishwasher Into cabinet opening 
and level Inpfa ce. Remove Junction box 
cover, install cable and cable connector. 
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Oven, Cooktop 

And Microwave 



How to install the 
cooking equipment. 

BY NEAL BARRETT 

B Y THIS TIME, you've pro ba- 
bly spent longer than you'd 
like without having a hut* 
home-cooked meal. Now is the time to 
return full function to your kitchen. 
On this job. we replaced all of the 
cooking appliances. By combining a 
built-in, under-the-counter oven 
with a drop-in cooktop, we achieved a 
truly cUstom^eeigned look. And, by 
adding a combination microwave 
oven and exhaust hood Lo our cooking 
center, we provided the latest in con- 
venience options. If you have all the 
required wiring in place for these 
units, installation can be expected to 
Lake approximately 4 in 6 hours. 

Since we replaced a slide -in stove 
with a built-in oven, some modifica- 
tions had to be made to the cabinetry. 
To support the oven, 3-in. -wide cleats 
were attached to the adjacent cabinet 
sides (Photo 1). And, a bottom face 
rail was added by nailing it into these 
cleats (Photo 2). A new toekick facing 
panel was installed to finish enclosing 
the area f PhotoS), Wealso had to pro- 
vide a new junction box — for cooktop 
and oven hookup — to replace our ex- 
isting stove outlet. If you plan to do 
what we did, have your electrician 
supply this box when the rest of the 
electrical system is being updated. 



installation 

To install the oven, slide it part way 
into the cabinet and make the electri- 
cal connections in the new junction 
box (Photo 4)* Then, push it all the 
way into the case and fasten it to the 
face frame on both sides with the 
screws provided (Photo 5). 

To install the cooktop, line its cut- 
out with nonconductive aluminum 



tape (Photo 6). And. apply the foam 
tape provided with the unit to the bot- 
Lom edge of the cooktop. Position the 
cooktop next to the cutout, and make 
the electrical connections in the junc- 
tion box. Then, gently lower the unit 
into the cutout. 

Attach the microwave oven mount- 
ing plate to the wall above the cooktop 
(Flrtttr fufti ft? pflflir l£$) 



Lc#d photo: i&nnOflefiirri 

Murp-Liy iT*pp4Totos' rural a^rdt 



f To modify cabinet ip * ce to receive built- 
in oven, glut and screw 3-In. -wide wood 
cleats to cabinet sides to support wen. 



2 Cut bottom ratf to match size of exiting 
cabinet rails. Then, attach to Oven Support 
cleats with glue and finishing nails. 



9 Install toe kick board — made of '/--In.- 
thick plywood — on adjacent UMm to 
span oven cabinet opening. Nall in place. 
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New Doors And 
Drawer Fronts 



How to update old 
cabinets instead of buying 
new ones. 



BY MEAL BARRETT 

ae S MENTIONED earlier, we 
decided to replace our exist' 
ing cabinet doors and drawer 
fronts with new ones of a different 
style. This job is extremely straight- 
forward, if the new components are 
ordered from one of the many compa- 
nies that specialize in these cabinet 
parts. One such company that we 
recommend is the Porta- Door 
Co., Inc. h fib Cogwheel Lane, Sey- 
mour , CT 06483. On request, they will 
forward s catalog ami ordering infur- 
mation. The selection of styles in- 
cludes over 30 different designs. But 
before placing an order, be *ure to 
thoroughly read their instructions wo 
you will receive the proper sizes. 

When the doors and drawer fronts 
arrive, check that the hEzck are cor- 
rect. Then, prime and paint these 
components to match the cabinets. 
Take the time to do a high-quality job p 
because the doors and drawer fronts 
are the most visible aspect of your ca- 
binetry. 

Lay out the hinge position on each 
door 1 then prebore pilot holes and in- 
stall t he hinges (Photo I ). You can use 
a spacer block to help locate the hinge- 
position on the cabinet face frames 
(Photo 2). Again, bore pilot holes 
(Photo 3) h then install the doors, 

(Plsmsettirfii9pagri32> 



Lead photo: John Gnetwch 
SECp-by-nfip photos: Neat Barrett 




1 To install new doors, mark hinge hore 
local I nns.. then remove hinge and bOf t pi- 
lot hold, Attach hinge with screws,. 



2 damp spacer block to cabinet rail, then 
hold door in place with hinge resting on 
block and mark hinge hole locations. 




1 Remove door and bore pirm holes into 
cabinet stile Uft door back Into place and 
attach by driving screws Into itlte, 




4 Glass panel doors come without glass. 
Buy glass panes and Install with stops pro- 
vided. Attach stops with yWn. brads. 




5 To install now drawer fronts, temporar- 
ily damp front lo drawer bon. Carefully 
bore pilot holes and attach with screws. 
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Tip-Out 

Compartments 



How to get sponges and 
cleaning pads out of view. 

BY NEAL BARRETT 

I T IS ALWAYS a pleasure to find 
a simple solution bo a small, but ir- 
ritating, problem. In this case, 
the problem was finding a place to 
store unsightly sponges and scrub- 
pads, and the solution came from an 
easily installed set of tip-out trays. 
We put one behind both false drawer 
fronts in our sink cabinet. There are 
several manufacturers of this type of 
hardware. We chose Amerock’s ver- 
sion, which is readily available 
through retail hardware outlets. 

Most false fronts are lightly glued 
in place and can be easily removed by 
running a putty knife around them. 
Complete directions are included 
with Lhe units, and installation for 
each takes less than l hour, IK 




Lud photo-. John GrkEach 
SlefMJy -H cp plwmt Baffin 



1 Remove false drawer from and paint If 
necessary. Align template provided by 
manufacturer and locale hinge screwholes. 




31 Bore pilot holes In back Of false front. 
Wrap masking tape around bit, to act as 
depth gauge, so bit won't break through. 



1 Hinge* are surface mounted and require 
no mortise- Just position on false front so 
holes align. Then attach with screws. 




4 Hock hinge rail leaves over top edge of 
cabinet rail. Then center false front on face 
frame opening and bore strew pilot holes. 




i Atlach front with screws. Center com- 
panmem on back tide. Mark position or re- 
taining screws. Remove and bore holes. 




4 install retaining screws,, then slide com- 
partment In place to side wings fair behind 
face frame- Rush over strewheads. 
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HOME IMPI^MGNT GUIDE 

Floor Preparation 



How to pave the 
way for floor tile. 

BY NEAL BARRETT 

R EGARD LESS OF the materi- 
al selected for a new floor, it 
must rest on a properly pre- 
pared under laymenl, The amount and 
nature of the preparation will depend 
on the condition of the existing floor. 
A new vinyl tile floor, for example, re- 
quires only a Vfc-in.- or W-in. -thick 
underlaymen t. A ceramic tile floor, 
however, may require up to a %-in.- 
thick under lay merit, if the existing 
floor is not adequate. Be sure to check 
specific requirements with your floor- 
ing dealer. 

Because our subfloor was extreme- 
ly heavy, we used W-in. -thick exteri- 
or grade underlayment for our tile 
floor. Install the underlayment with 
4d ring-shanked nails driven in a 4- to 
6-in. -square pattern across each 
sheet. Leave Va-in.-wide expansion 
joints between the sheets. 

Once the underlayment is in place, 
mark the position of the newly con- 
structed island on the floor. Truce a 
second tine inside and parallel to the 
first, a distance equal to the thickness; 
of the toekick material. Then, nail 
cleats along this inside line and lower 
the island over the cleats to anchor its 
position. The weight of the island 
should keep it from moving once it's in 
place. If you have young children 
who'll be playing in the kitchen, you 
can attach the island to the cleats by 
driving finishing nails through the 
toekick. Installing the underlayment 
should take less than I hour per 
sheet. M 



Lead photo: Jcyin GrieOsch 
5tep-by-rtcpphc*trt: Ni?dl Bdfrerr 




S Once All panels arc In place, mirk out- 
line of bland, then subtract thickness of la- 
land toekick and mark second set of fines. 




T to Install underlayment, remove shoe 
molding from cabinets and baseboards. 
Undamaged molding ran be reined. 



2 Cut underlayment panels to size and In- 
stall with 4d ■ring-shank halls. Leave Vi-ln^ 
wide expansion Joints between panels. 




4 Cut 2 k 2 stock to life and nail to floor I Lower assembled bland over dears, fcs- 
along in 1 1 de edge of second set of fin es. land weight should keep ft from moving, or 

Cleats wlfl keep Island from moving. IF you prefer , attach Ji with finishing nalfs. 
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HOV£ IMPnCMMeiVTGUIDe- 

Tile Floor 



How to put down a 
premium product, 

BY NEAL BARRETT 

I F YOU ARE thinking about in- 
stalling a new floor to complete 
your kitchen remodeling, you'll 
be confronted with a long li.nl of 
chokes. Beginning with vinyl sheet 
goods or vinyl tile, the field expands 
to include both cork and rubber tiles, 
glazed and unglazed ceramic tiles, 
hardwood strips and parquet, slate, 
marble and even granite. Each choice 
has its advantages and disadvan- 
tages. So, shop carefully before you 
make your decision. 

In our kitchen, we used a new un- 
giuzed quarry Lite from American Gle- 
an Tile's Quest line. While quarry tile 
has long been Che floor of choice in res- 
taurant kitchens, with the addition of 
new color choices, they can add a won- 
derful decorative touch to residential 
kitchens as well. 

We chose 6 x 6-in. Juniper Blue 
tile, with an accent strip of 2 x 2-in. 
Almond tiles running around the pe- 
rimeter of the room. We also decided 
to use gray-colored grout for all the 
joint lines. 

But these days, about the only 
thing that limits your choice in tile is 
your own imagination, So many dif- 
ferent colors, textures and patterns 
are available. And different colored 
grouts give you even more design 
chokes. For this job, we opted fora 
fairly straightforward floor pattern, 
Bui it's an easy matter to create a 
much more involved border and the 
field tiles can be broken up into many 
different mosaics. 



bud ptarior John GnrbsCh 
SWfHyiKp phmai: Nfal Barren 




1 Mbc ills adhesive orcerncnt according to 
manufacTurers direction*. Our product had 
to stand for i 0 minutes before being used. 






1 Dt term I ne rile layout by placing tl les 
acres* both length and width of room. Bal- 
ance size or perimeter t J Its that must be Cut. 



4 Apply adhesive to unrierlaymenrt using 
notched trowel. Hold trowel at 45 angle 
and 1W expansion Joints as you go. 






31 Mark position of Aral rile- then snip 
chalkllnes through marks In both direc- 
tions. Chdlklincs must form WT angle. 




1 Lay first course of tile along chalkilne, 
which will be visible through adhesive, the 
piastre spacers for consistent alignment. 
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TO Remove excels groat as you work 6y 
hprrflng trowel at 45 - angle. Leu grout reft 
on surface makes cleaning up easier. 



1 1 Once grout has set op, clean surface 
with damp cloth. Rinse cloth frequently In 
clean water to get best multi. 



12 Because grout needs to cure slowly for 
best strength, cover floor with kraft paper 
to slow down {frying process. 



Be sure that all plastic spacers are 
removed from the joints- Then, work 
the grout into the joints using a rub- 
ber squeegee (Photo 9), also available 
at tile supply houses. Hold the squee- 
gee at a 45* angle to the floor to re- 
move excess grout from the tile 
surface (Photo 10). 

When the grout has set for approxi- 
mate ly 2 hours, use a damp cloth to 
wipe away any grout left on the tiles 
(Photo 11). Rinse the cloth frequently 
in dean water, for the quickest and 
best results. 

Because the grout is actually a ce- 
ment-based product, it requires a 
slow curing to achieve full strength. 
So, cover the floor with krafl paper 
for several days, to retard the drying 
process (Photo 12). Vou can use the 
floor after the grout has cured for at 
least 24 hours. 

Keep in mind that actual drying 
times for the adhesive and grout will 
vary depending on the products cho- 
sen. So, be sure to carefully read and 
follow the directions for each product, 
to ensure the best results. And, while 
the actual time spent working on the 
floor may be only 8 to 10 hours, when 
you add in the time required for both 
the adhesive and grout to set, plan on 
the room being unusable for at least 3 
days. IM 



• Once all cite li laid, let adhesive cure, 
then remove spacer blocks. Spread grout 
onto floor using rubber-faced trowel. 



Next, mix the tile adhesive accord- 
itig to directions on the container 
(Photo 3). The cement we used need- 
ed to rest or slake for 10 minutes, then 
it’s remixed before using. Apply the 
cement to the floor using a '/ix Vi-in. 
notched trowel, holding the tool at a 
45° angle to the floor (Photo 4). Fill 
any expansion joints in the underlay - 
ment with cement as you come to 
them. Then, lay the first course of 
tiles along the chalkline (Photo 5). In- 
expensive plastic spacers are avail- 
able from your tile suppliers, to help 
you align the tiles with uniform joints. 
Then add the border tiles (Photo 6), 
and finish laying full tiles that will fit 
beyond the border. 

Most tile supply houses will either 
loan or rent tile-cutting equipment 
when you purchase tile. Straight cuts 
near the center of the tile arc easily 
made by scoring with the tile cutter, 
and snapping on the score-line (Photo 
T). Irregular cuts, or straight cuts 
near an edge, must be made with atile 
nibbler (Photo 3). 

Grouting 

After the tile has set for at least 24 
hours, you can grout the joints. Mix 
the grout with water, according to the 
package instructions, and let it set for 
10 minutes before using. 



7 Cut Hies to jljj* on (lie Cutter, Jutt HIM 
surface with arm and map off. Tool works 
best when art line Is near center of tile. 



t For Irregular-shaped cuts — or straight 
cute near edge — use die nlbblen. Remove 
small chunks until fine b reached. 



Layout 

In order to establish the tile layout 
lines, set out tiles across both the 
length and width of the room, allow- 
ing for proper joint sparing (Photo 1). 
Then, balance the layout, so that 
there will be equal site tiles along op- 
posing wails. Mark the floor at the 
edges of a tile, one or two courses in 
from the perimeter. 

Snap a chalkline, parallel to one 
w r all, through one mark. Then snap 
another chalkline perpendicular to 
the first, through the second mark, to 
indicate the edges of the first course 
of tile (Photo 2). 



• Once tfw main fltld of file Is laid, you can 
add border tiles of different size or color to 
create Interest, We used 2 x 2-In. die. 
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iHOVK IMPROVEMENT GUIDE — 

Appliance 
Trim Kits 



How to create the 

custom built-in look. 

BY NEAL BARRETT 

A NICE OPTION, which U 
available on mo&t new di^h- 
washere and many refrigera- 
tors. is a simple trim kit. This feature 
allows you to install various custom 
panels tin the front of these appliances 
and, in the process, better integrate 
them into your overall kitchen design. 

Unfortunately, trim kits are a rela- 
tively recent improvement and, 
therefore, are not available fur most 
older appliances. Still p if you want to 
update your old appliances in this 
way t it pays to check with the local 
dealer of the brand you own. Because 
the exteriors of some appliances 
haven't changed much over the years, 
a trim kit that will work on a new unit 
may work on an older one. 

In our kitchen, we chose to reflect 
the styling of our new cabi net doors in 
the appliance panels. All we did was 
order the appliance panels from the 
same supplier we used for our doors 
and d ra we r fronts. Mm L of these su | >- 
pliers are well versed in the require* 
meats of appliance trim kits, and have 
pricing guidelines for them included 
in their catalogs. Just be sure to have 
the exact size specifications from the 
appliance manufacturer before you 
place your order, (If inspired, you can 
also make the panels yourself . ) 

One ft yqn receive your appliance 
(Please turn ip page l IB J 





I To Install trim kli on refrigerator doors, 
first remove chrome trim strips on sides of 
doors. Strips are held In plate Wfth strew*. 





2 Loosen, but don't remove. trim strip* at 
top and bottom of doors. Then slide In pan- 
els. replace strips and tighten screws. 



M To- Install trim on dishwasher, remove 
door panel by taking out retaining Strews. 
Our screws were accessible from Inside. 



4 Remove front decorative panel and 
backing material, by removing one side 
trim strip. Loosen other trim strips as well. 



i Slide new wood panel Into place, mak- 
ing jure it t centered Jn the opening. Then 
replace removed strip and tighten screws. 
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Travel is Safer With Famous- Brand 
Electronics From Radio Shack 




Safety and Convenience for Family Travel 



Compact, Dual-Superhei Radar Detector 



You can depend on Radio Shack's brands to add extra 
safety, convenience and enjoyment to driving. Our Realistic 
CBs lei you call for help or directions from inside your car. 
Realistic— the leader in CB radio since 1958. 

For safer boating, get Ihe Realistic MTX-100 Marine VHF 
Two-Way Radio. H's e great 
value that combines full 
power, 54 channels and 
weather reception, 

A Weatheradio-* is your 
"hoi line" to weather informa- 
tion and Realistic is Ameri- 
ca's favorite weather receiver 
brand, Over i, 000.000 soldi 

MICRONTA* 



Small enough to fil a pocket, this dual -band delector helps 
you drive at safe, legal speeds. Road Pairol XK detectors 
deliver enduring performance at affordable prices. 




/MOBILE ALERT’ 

Vehicle Security System With Remotes 

Our Mobile Alert Dual-Remote Car Security System gives 
you instanl notification of problems when you're away from 
your vehicle. Travel is safer with Radio Shack brands' 






The A II -Electronic Car Compass Is Here 

Our Micron ta Car Compass uses 
accurate fluxgale technology, tike 
compasses m commercial aircraft. 

Its full -odor display is lighted for 
easy reading, night or day. Con- 
nects to electrical system or plugs 
into lighter socket. Engineered by 
Micronta— nationally famous lor 
precision and value. 

Exclusively 



Radio /hack America’s Technology Store* 1 
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HOM€ IMPROVEM€l\fT GUID6 

The Cost 




How to finance 
home improvements. 

bymaryretCw 

F inding a loan to nuance a 

remodeling project is a cinch to- 
day. Most banks, savings ami 
loan associations ei ml erertiL unions arc 
willing— make that eager— U lend 
anywhere from £30,000 to $60,000 for 
a gut rehab of your kitchen, or to pass 
out j usl a few t h ou sand do 11 ars to put a 
“thirtysomething" face on your Ozzie 
and Harriet cabinets. 

What's hard 1 however, is sifting 
through a lender’s ever-growing 
menu of options— home equity lines of 
credit, home improvement loans, sec- 
ond mortgages and personal loans 
— to find what works best for you. 

You can start narrowing down your 
choicer by examining the tax status of 
different loans. Under the new tax 
Saw s, only 1U percent of the interest 
on consumer debt, such els personal 
loans and credit -card borrowings i$ 
deductible this year. Amt starting in 
I9fll t noneofLhatean be deducted. 

You can save that valuable tax de- 
duction, though, by sticking to loans 
such as home equity lines. second 
mortgages and home improvement 
loans that are secured by your home. 
Interest on such loans remains fully 
deductible provided the total amount 
of debt on your house doesn't exceed 
SI million — not likely to be a problem 
unless you are Leona Helmsley. 

This tax-deductible feature can 
save you substantial bucks on a large 
project. During the first year of a 
$20,000 loan at 12 percent, for exam- 
ple, you will pay £2400 in interest. But 
if those payments are tax-deductible 
and you're in the 28-percent tax 
bracket, the a/ler-tax cost of that loEin 
is $1728 — a savings of S672„ or £50 a 
munlh. Your actual savings Mil prob- 
ably be greater since tax-advantaged 
loans typically have lower interest 
rates than other loans even before 
taking t ax d ed uc Lions int o account. 

Of course, you will also want to fac- 
tor in other considerations, such as 
ease of getting the loan — does the 
lender require a detailed financial his- 
tory from you, how long does it take 
from application to advancing the 
funds— and Lhe length of time you 
have to pay iL back. The longer the re- 
pay rnent term, the lower your month- 



! IB 



ly payments will be + 

Even if you have enough money 
.slashed away in savings, you may still 
want to finance an improvement rath- 
er than ante up cash. One reason is 
Llmt you should always have enough 
readily available money in savings 
accounts, certificates of deposit or 
money-market accounts to carry you 
through an emergency, such as unex- 
pected medical bills or an episode uf 
unemployment. Once you spend sav- 
ings on a home improvement, you can 
only get chat money back by selling 
your home or borrowing against il. 

Here's a quick rundown on the best 
options for financing home remodel- 
ing projects, large ami small. 

Home Equity Line 
Of Credit 

This Lyfie of loan has become increas- 
ingly popular in recent years for all 
kinds of borrowing because it offers 
the best combination of low interest 
rates, flexible repayment schedules 
and tax-advantaged status. Though 
there are an unnerving number of 
variations, once you cut through the 
flash and dash, lhe underlying princi- 
ple is the same ; The le m ler es tab ti shea 
a line of credit against Lhe equity in 
your home, and you borrow against it 
as you need it. To figure out how large 
a line you qualify for, Lhe lender ap- 
praises your house to establish its 
market value, takes up to 30 percent 



of t h til amount and then subtracts 
your home mortgage. Thus, if your 
house is worth $200*000. and you have 
a $ti0,000 first mortgage* you could 
qua I i fy for a £ 1 (H ] ,tH 10 1 i ne. 

You can usually draw on the loan by 
writing a check or, in some cases, by 
using a credit card linked to your 
home equity loan account. The ease of 
tapping into the line makes ii ideal for 
improvement projects that may in- 
volve many payments to suppliers 
and contractors over a period of sev- 
eral months. Many tenders offer the 
option of paying interest only for the 
first five years of the loan. After that, 
you pay off the remaining balance 
over a period of 10 to 15 years. If you 
choose P you can pay off the entire bal- 
ance at any time. 

Most home equity lines cany an ad- 
justable interest rale, usually pegged 
one or two percentage points above 
the prime rate. With prime recently 
at 10 percent, the going rate on these 
loans is currently 1 1 percent to 12 pur- 
ee rU , Y o u 1 ve got tn bt >k beyond t he in- 
terest rate, though, to figure the true 
cost of your line. Since a home equity 
line is actually a second mortgage on 
your home, you must also pay many of 
the closing costs associated with first 
mortgagee Such charges — loan origi- 
nation points, appraisal and applica- 
tion fees, a title search— can add 
anywhere from several hundred to 
several thousand dollars to the cost of 
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your loan. Some lenders offer home 
equity lines with either no or low clos- 
ing coats' — $150 to SHOO — but they 
may charge a higher rate — prime plus 
2 percent or 3 percent. If you plan on 
using your home equity line sparing- 
ly, however, you may be better off 
opting for a line with low initial costs 
and a slightly higher rate than one 
where you shell out thousands up- 
front and save one percentage point a 
year on the rate. 

Second Mortgage 

Like a home equity line, a second 
mortgage loan is made against the eq- 
uity in your home — Lhal is fc the mar- 
ket value of your house minus your 
first mortgage But instead of allow- 
ing you to borrow against a lino of 
credit, a second mortgage gives you 
all your money at once. This means 
you will be paying intere&l on the full 
amount of the laan even if you aren't 
actually ready U> put all Lhe money to 
work in your remodeling project. Sec- 
ond mortgagee come with either a 
fixed rate or an adjustable rate. 
Whichever you choose, yon will prob- 
ably pay two to four percentage 
paints or more above the going rate on 
a first mortgage — more if you get a 
second from a consumer finance com- 
pany rather than a bank. You should 
expect to pay roughly 13 to 16 percent 
for a second mortgage. You will also 
incur the regular closing costs associ- 
ated with a first mortgage, which am 
add a few hundred to a few- thousand 
dollars to the cost of the loan. Lenders 
are less likely to drop or reduce the 
I dosing costs with a second mortgage* 
Repayment terms vary widely, but 
typically lenders give you 10 to 20 
years to pay back a second mortgage. 

Home Improvement 
Loan 

Since the advent of home equity tines, 
home improvement loans are relegat- 
ed to small improvement projects — 
usually under $25 r U00. Bui they do 
have one big advantage- speed. Most 
lenders can approve them within two 
days and have the money available for 
you within two weeks. Since home eq- 
uity lines anil second mortgages In- 
volve title searches ami other red 
tape, it may be four to six weeks be- 
fore you can actually tap your loan. 
Some lenders might want to Lake a 
look at the plans for your project be- 
fore they okay the loan; others will ap- 
prove the loan with the stipulation 
that the funds are used only for home 
improvement- Generally, the rate on 
a home improvement loan is about the 
same as that for a second mortgage, 
but the repayment term Is usually 



shorter, five to 10 years — which 
means the monthly payments are 
higher. You can borrow up La $15,000 
and comfortably spread the payments 
over 15 years, however r by dealing 
with a lender who offers home im- 
provement loans insured by the Fed- 
eral Housing Administration’s Title 1 
program r Bince these loans are guar- 
anteed by the U.B, government, lend- 
ers consider them less risky and, 
therefore, you stand a chance of get- 
ting a better rate than with a regular 
home improvement loan. One caveat: 
Not all home improvement loans are 
actually secured by your home. The 
interest payments are fully tax de- 
ductible only if the lender has actually 
recorded a lien against your house. 

Personal Loans 

Like home improvement loans, per- 
sonal loans offered by banks, savings 
and loan associations and credit 
unions are a quick way to drum tip 
cash. With sufficient income and h sol- 
id credit rating, you can get a loan of 
55000 to $25 f 000 within a week or so. 
But personal loans have several dis- 
advantages. Starting next year, none 
of the interest is tax deductible. Re- 
payment terms are a short three 
years or so, which makes for high 
monthly payments. Also, unless you 
have a savings account or certificate 
of deposit to offer as collateral, you 
will usually pay a much higher rate 
than for home improvement loans T 
second mortgages and home equity 
lines. Today t lenders often charge 16 
percent or more for unsecured per- 
sonal loans. Given these shortcom- 
ings, you should only turn to this 
option if you need the money at once, 
plan t o pay it off very quickly or you 
need cash not just fur home improve- 
ments, but other purposes as well 

Credit Cards 

For low-cost projects — say, $2000 or 
less— you can opt for the sheer conve- 
nience of plastic. By charging building 
materials to your credit card , or joy- 
ing for them with a cash advance 
against your card, you get instant 
cash without the hassle of loan appli- 
cations. And you have the option of 
paying the balance off ail at once — or 
stringing it out over several years by 
making the minimum monthly pay- 
ment. Convenience does have its 
price. Beginning in 1^91. none of the 
interest you pay on credit-card debt is 
tax deductible and the average inter- 
est rate on credit rands is a near-usu- 
rious 19 percent. Unless you enjoy 
fattening lenders 1 coffers, avoid this 
expensive option for all but the small- 
est of projects . M 
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panels, prime and paint them the 
same color as the rest of the kitchen, i 
Of course, you can stain these panels 
as well nr give them a natural finish. 
But if you do this, be sure to let the 
panel manufacturer know 1 in advance. 
Generally, they have different grades 
available and if you plan on a stained 
or clear finish, order the better grade. 
We ordered the poorer grade because 
w r e were painting them. Full instruc- 
tions are included in the owner's man- 
ual for each appliance, and the job 
should take an hour for each unit . m 




# Reinstall front panel on dishwasher 
door, men remove lower a cteis panel. 
Check owner s manual for proper method. 




J Remove trim i trlpi from around acceu 
panel, men remove decorative panel and 
any existing backing materia! behind If. 




■ Install new panel jo it's centered In 
opening and then attach Trim strip* by re- 
placing strews* Reimiair acceii panel. 



139 



POPULAR MECHANICS * APRIL 19W 







To build the most 
unique trackon the 



marketwe started 




We didn’t waste time with talking 



doorlocks or power ashtrays. At Dodge, we know 
whal you want in a truck: a sheet of plywood. If it 
can’t carry that, who needs it? 

With an available 8-foot bed you can’t get in 
any compact,the Dakota 4x2 can As the only mid- 
size, the Dakota can take on a lot. But, because it’s 
easy to handle, it won’t lumber its way home from 
the job site. And, with optional V-6 and 25501b 



payload, it's powerful enough to haul your favor- 
ite insurmountable load of peat moss, storm 
windows or sacks of cement. 

In fact, we think the mid-size Dakota should 
solve just about any serious t rucking dilemma 
that arises. Except what to do with 
that ted bandana you used to tie to the 
end of your two-by-fours. 

The tough t mv spirit ({Dodge. 
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Dakota 4 x 2 
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PASSING YOUR 
STATE INSPECTION 



BY PAUL STENQUIST; PM Illustrations by Fred Wolff 



T HE ANNUAL RITUAL of state 
motor vehicle inspection can fill 
any car owner with anxiety. For the 
enthusiast who has modified his car, 
there's the question of compliance. 
Even the suburban commuter with a 
factory-spec family sedan may have 
some concern. Will the exhaust emis- 
sions meet regulation? Will ] have to 
wait through lung lines again because 
of a mi&aimed headlight that I could 
have adjusted at home in a few min- 
utes? 

Those worries are not without some 
justification. Fact is, in some states 
with periodic motor vehicle inspec- 
tion programs nearly one-third of all 
cars fail to meet safety or emissions 
standards their first time through. 



Presently, nearly half of all states re- 
quire regular inspections, and anoth- 
er 10 stipulate that the car’s condition 
must be checked whenever owner- 
ship changes, And it’s certain that 
stricter exhaust emissions standards 
in the years to come mean that virtu- 
ally all ear owners will be subject to at 
least a tailpipe sniffer teat on a regu- 
lar basis. 

The good news is that with regular 
engine maintenance and a straight- 
forward check of safety items you can 
catch nearly all of the potential fail- 
ures which might turn up in a atate 
inspection. The exact procedures and 
standards of inspections vary greatly 
from Btate to Btate, of course. In the 
past, state-run facilities were com- 



monplace but private repair show are 
increasingly assigned this task. These 
shops are generally licensed by the 
state’s Department of Motor Vehicles 
and continually audited by that agen- 
cy. Certified mechanics follow guide- 
lines in the regulations handbook 
when making their inspection. 

Preparing your car to pass state 
inspection can save you more than 
just time, too. In general, the inspec- 
tion fees charged by private garages 
are regulated by the state, and 
they're often far less than the shop's 
normal hourly labor rate, Taking New 
York as an example, the maximum fee 
runs to |17 and the procedure takes a 
half hour to do properly. To avoid los- 
ing money on the time spent perform- 



tatiptpe probe tent tar «hui enMm 
■re required by stats at Inspection 
time. Any car in good tune tboukl entity 
met rn* CO (c*n>on mono*We| and HC 
[unowned hydrocarbon*) a 
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I t O £aPI State Inspection. 



ing inspection service* the me- 
chanic has an understandable in- 
centive to fail i toms which may be 
on the borderline of compliance. 

The car owner isn't obligated to 
have hie car repaired at the in- 
specting shop, but the mechanic 
hopes he will, to avoid the incon- 
venience of moving the car to a 
second repair shop. Youllhaveto 
decide how much you trust the in- 
specting mechanic's ethics. 

Tailpipe sniffers 

As more American cities become 
concerned with air-quality stand- 
ards, requirements for checking 
the performance of each car's 
emissions control system are 
adopted. In some cases, a visual 
check to ensure that all the emis- 
sions control devices are present 
may be performed. Other states use 
an exhaust-gas analyzer to determine 
carbon monoxide (CO) and hydrocar- 
bon (HC) levels. This requires that a 
probe be placed in the tailpipe with 
engine running at normal idle speed 
(see lead illustration on page 121}. 

The tester prints out a tape of the 
CO and HC readings, usually making 
one copy for the car owner and one for 
inspection station records. Each time 
the tailpipe test is performed* the 
equipment should check the validity 
or its own calibration against refer- 
ence gases. 

Any car with a good-running, prop- 
erly equipped engine should be able to 
pass the emissions segment of a state 
inspection. If it hasn't been tuned up 
recently, this to the time to doit. Make 
sure that the idle speed and ignition 
timing are at the manufacturer's spec. 
Experienced Saturday mechanics will 



immediately recognize the important 
areas requiring attention, A dirty air 
filter could cause an overly rich condi- 
tion, raising the CO level beyond al- 
lowable tolerances, A sticking choke 
on carbureted engines would have the 
same effect. Bad sparkplugs or igni- 
tion wires will create a misfire, rais- 
ing HC levels and probably causing a 
failure. 

An illuminated check EKCJNE 
light is a sure tipoff that the engine's 
fuel management system has detect- 
ed aproblem. 

Use the procedures outlined in your 
factory shop manual to check for trou- 
ble codes in the memory of the engine 
control computer. An Qj sensor fail- 
ure, for example, could certainly 
make for high emissions levels. In 
general, th-e relatively low cost of 
these sensors makes it smarter to re- 
place them rather than to attempL a 



cleanup of the fouled sensor. 

Even portions of the emissions 
control equipment designed to 
lower oxides of nitrogen levels, 
which are not measured by the 
test equipment, cm affect the 
other pollutants which are 
checked. For example, a leaking 
EGR valve or a vacuum leak 
might well cause a lean misfire 
condition, raising HC readings 
high enough to provoke a test 
failure. 

Ideally* an engine should be 
thoroughly warmed up to operat- 
ing temperature before the emis- 
sions teat is performed so that the 
catalytic converter will be oper- 
ating and the choke will have 
opened. 

Inspections for the presence 
and operation of emissions con- 
trol devices are generally limited to 
the most common systems in use. 
Obviously, the catalytic converter 
must be present and ita air supply line 
(if originally equipped) should be 
properly connected. On converter- 
equipped cars, the fuel inlet restrictor 
(rig, I) must be imp! ace to prevent 
the use of leaded gas which would poi- 
son the catalyst. 

In the engine compartment, visual 
cheeks are performed to determine 
that all control devices are still In 
working order* provided the ear was 
equipped with these devices when it 
built. The PC V system has to be 
in working order. The EGR valve 
must be installed to factory specs and 
all vacuum hoses connected. A ther- 
mostatic air cleaner must have its 
manifold heat pipe In place, and any 
holes drilled or punched in the hous- 
ing will result in a failure. The air in- 
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1 Headlight Mm parking the car 2$ It from m wail and ad- 4 A/y iatg* itar-ih^ped itone chip or king track Jn the wiped area 

Justing the beams id fair below the line between the Nghti ' centers of The wfndshlekl Qtms will cause a refection. Minor chips or crack* 

out of the driver's line of sight are usually okay. 



and nigntiy [uw»d the rtgnt uoe tx tne mao, 

jecticn pump, along with its drive 
belt, diverter valves and plumbing, 
must be present. The evaporative 
canister must be properly located and 
connected. 

If your car has all of the proper 
equipment in place and still fails the 
state sniffer test it may be eligible for 
repairs under the factory warranty. 
Many components are covered by fed- 
eral law requiring up to 5-year/ 
50,000- mile coverage of emissions 
control devices. 

There are also a number of chemical 
compounds sold at auto parts stores 
which are designed to help cars pass 
the inspection tests. The trouble U, 
these gas tank additives will only 
mask the symptoms, not cure the con- 
dition causing the high pollutant lev- 
els. It’s better to fix the problem 
properly to assure optimum gas mile- 
age and prevent any further damage 
to the engine. 

Exceptions to the rule 

Realizing that the high costs of bring- 
ing some older or high-mileage cars 
into emissions compliance might not 
be economically feasible, most states 
have provisions for exemptions. Af- 
ter failing the initial teat, the owner 
must follow set repair procedures and 
submit to a second test. He can then 
get a waiver of emissions inspection 
provided the inspector certifies that 
control dev ices are in place and the 
second test shows an improvement in 
pollutant levels. Some states place a 
cost limit on the amount of money an 
owner must spend trying to bring the 
vehicle into compliance, but there ia 
no limit for the cost of repairs to cor- 
rect previous tampering with the eon- 
trol devices. 



5afety checks 

The traditional periodic safety inspec- 
tion covers many easily checked items 
such as operation of the horn and turn 
signals, as well as some tougher 
points like the brake performance and 
headlight aim (Fig. 2). Start your 
checka with the lighting system, mak- 
ing certain that all headlamps, tail- 
lamps, stop lamps, turn signals, side 
marker lights, license plate lights and 
reverse lights will illuminate and thaL 
all lenses are in good condition. Four- 
way flashers must work as well. If you 
have added auxiliary spot or fog 
lamps they must be wired to a switch 
separate from the headlamps. 

Several methods are in use for veri- 
fying proper headlight aim, but you 
can pass the test in moat states by 
adjusting them yourself (Fig. 3). Park 
the car on a flat, level surface with the 
headlights 25 ft. from a vertical wall. 



Draw a line on the wall parallel to the 
ground at the height of the headlight 
centers. Make a mark where the ear's 
centerline intersects this parallel line. 
Using the diagram, turn the head- 
light's adjusting screws to aim their 
brightest spots below the line mark- 
ing the headlight center® and slightly 
toward the right aide of the road. If 
you have single headlights, this will 
bring your high beams in as well. If 
you've got quads, adjust the high 
beams so the center of the bright spot 
is straight ahead. 

AJI windows must be made of ap- 
proved safety glass and free of ex- 
posed sharp edges (Fig. 4). In 

E neral, any star-shaped stone chip 
'ger than 3 in. dia.. or any crack 
Longer than 11 in. in the area covered 
by the windshield wipers, will be a 
cause for rejection. All mirrors must 
have unbroken glass. 
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in state- run facilities can be done 
on sensitive, calibrated equip- 
ment, but all you need to do in 
preparation is assure that the car 
will atop straight, without pulling 
left or right. The private repair 
shop will also perform a visual in- 
spection to look for leaks at the 
wheel cylinders, calipers or 
brake fluid hoses. Disc brakes 
will be failed if a pad's friction 
material is cracked or if the wear 
sensor is in contact with the 
rotor (Fig. 7). Drum brake 
linings must be at least V w in. 
thick, or at least Vs in . above 
any rivet head. Cracks in the 
rotors or drums will also 
cause rejection. 

Several tests of overall 
brake system condition are 
also used. These can be per- 
formed by the car owner 
before taking the car in for 
inspection. The pedal must have a 
reserve of at least one-third of its 
possible travel when depressed 
under normal foot pressure and 
the engine is running (on cars fit- 
ted with power brakes). The ped- 
al must also hold its position 
without sinking for at least 60 
seconds. Then p the vacuum is 
depleted from a power brake- 
equipped car by pumping the 
pedal several times with the en- 
gine off and holding foot pressure 
against the pedal When the en^ 
gine is started, the pedal should fall 
slightly. 

Operation of the parking brake is 
checked by setting the brake and run- 
ning the engine slightly above idle 
speed with the automatic transmis- 
sion in DEIVE or a manual transmis- 



7 If the wear lenaor h comma Ing me brake ro- 
tot r the b^jkes win be ^ejected In Aitc Inspection. 
Replacing the pa^b called far. 

sion in LOW gear and the dutch lightly 
engaged. To avoid failing inspection, 
the car can't move forward. If it does, 
adjust the cables controlling the park- 
ing brakes by tightening (Fig. 8). 

Suspension system checks vary 
greatly from state to state. Some ac- 
tually require an inspection of ball 
joints and tie rods for looseness, while 
others accept a measurement of steer- 
ing wheel freeplay as a guide to front- 
end condition. In those cases, a 
maximum of 2 in. of freeplay with 
power steering (or 3 in. with manual 
steering) is allowed before rocking 
the steering wheel can be detected at 
the front wheels. 

There should also be no binding or 
excessive tightness anywhere in the 
steering system. Additionally, all 
springs and torsion bars should be 
mechanically sound and the shock ab- 
sorbers or struts and their mounts 
must not be broken or missing. IN 



9 Adjustment of the parking brake can be done by tightening ihtaM g attached tq (he 
brake lewr, Turn both adapting nun the umt ametmt 



Underneath Che car 

The Safe control of a vehicle is directly 
related to the condition of its tires and 
suspension. Tires must not have any 
visible cuts, bulges or exposed cord. 
The minimum acceptable tread depth 
is in., measured at four points. 
Note that in many states the readings 
are taken in two adjacent tread 
grooves showing the most wear and at 
a similar point at least lb in. away on 
the circumference. You can use a coin 



9 Difference between measurement A and B b 
toe-in. Wear patterns of the tire will show [he 
need (dr v> alignment. 

to gauge the tread depth and transfer 
your measurement to a ruler, or you 
can look for the tread wear indicators 
which are molded into the tread pat- 
tern (Fig. 5). 

The condition of the tire tread ar ea 
will also give you some indication as to 
the wheel alignment. Look for feath- 
ering and scalloping patterns which 
indicate that the toe -in is out of ad- 
justment (Fig, 6). In most cases, state 
inspection procedures don't ubc the 
standard toe -in measurements in 
fractions of an inch. Instead, a scuff 
gauge is used, driving the car over a 
pad to determine the amount of side- 
ways slippage of the front tires. A 
reading of more than 30 ft. per mile 
will result in rejection. 

Brake checking 

Braking systems are the largest cate- 
gory ofstate inspection failures. For 
the most part, it isn’t the outright 
stopping performance of the brakes 
that’s tested but the equal braking 
power at all four wheels and the phys- 
ical condition of the components. 

Testing the brakes for equalisation 
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a reversing motor, which rotates in a 
different direction each tune you turn 
it on. This will greatly reduce the 
number of times hard or stringy foods 
will stop the motor, tripping its reset 
button. In addition, better quality 
disposers will include ritaihluss-jateel 
food wells and upper-body parts. 
Stainless steel is much easier tu keep 
clean and won't rust, as occasionally 
happens in low-end models. These 
features come with a substantial price 
tag, however. The high-end models 
cost roughly four times more. 

Disposer warranties do not differ 
greatly among manufacturers p but 
their service procedures may. With 
some models, the disposer must be 
sent in fur repair h while other manu- 
facturers contract with local repair 
companies for on-site service. The 
practical difference h substantial so 
cheek out the warranty policy along 
with the warranty coverage. 

Microwave Ovens 

Your choice in a microwave oven will 
have a great deal to do with how you 
plan to use it. If you primarily use a 
microwave to defrost meal and warm 
leftovers, most any model will do. If 
you would like to prepare real meals 
in a microwave, however, then con- 
sider these features. 

To begin, most microwave cook- 
books are written for units of at least 
700 watts. Make that your cutoff 
point. Oven size will also be a factor f 
ranging between *8 and 1,2 eu. ft. If 
you have the space, choose at least a 
l.l-cu.-ft. model, or you'll have trou- 
ble fitting larger dishes inside. 

Ab microwave heal is uneven, you'll 
almost certainly need to interrupt the 
cooking cycle to stir the food and ro- 
tate the dish. To reduce the number of 
times you'll need to interrupt the pm- 
cess. choose a model with a turn! able, 
preferably one that can be turned off 
when a dish as too large to be rotated. 

A convection fan will also reduce the 
amount of participation required of 
you. For brow ning meat* n browning 
element at the top of some cabinets is 
also convenient but cannot be used 
with plastic bowls and dishes. And be- 
cause cooking times are fairly precise 
1 in micro waves h a heat -sensing probe 
can be useful, Most are integrated 
with the ovcnV circuitry and will shut 
off the oven when the desired internal 
temperature is achieved. 

Microwave ovens generally come 
with 1-year coverage on parts and la- 
bor, except for the heating (magne- 
tron! tube, which will vary with man- 
ufacturer. Expect a 5-, 7- or 10-year 
warranty on the tube. w* 
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(Photo 7). Because these ovens are 
quite heavy, be sure to anchor this 
plate firmly into the wall studs. The 
unit is also attached to the wall cabi- 
net above, tt may be necessary lo 
screw spacer blocks to the underside 
of this cabinet to provide solid attach- 
ments. Following the manufacturer's 
directions, lay out and bore the appro- 
priate holes for mounting bolls in the 
cabinet floor, and bore a hole for the 
power cord to enter the cabinet. Make 
sure thal existing ductwork from 
your old range howl lines up properly 
with the new oven. 

If it doesn't, you'll have to make 
some ductwork modifications. Fort Li- 



ft Check cooktop tor fit In counter cutout, 
then remove and apply aluminum tape to 
counter edge to reflect heat. InstiiFI unit. 




A Hang microwave on mounting plate 
and temporarily support unit Attach to 
plate toy tightening screwi at front of unit. 




4 Slide oven part way Into opening, then 
Im tall cable connector and oven cabre in 
too*. Make connect Ions wl t h Wire-Nuts. 




natdy. there's usually plenty uf room 
in the cabinets above the microwave 
to install the proper combination of 
fittings and flexible duct, to make the 
proper connection. Be sure to consult 
your owner" s manual for all the cor- 
rect clearances. If the solution to the 
misalignment isn’t obvious, seek help 
at your appliance dealer. 

Remove the access grille panel 
from the front of the microwave and 
hang the oven on the mounting plate, 
Use the screws provided to attach the 
oven to ihe plate (Photo 3). Then, 
complete the installation by tighten- 
ing the bolts through the cabinet 
above into the oven ( Photo 91. PM 




A Slide ov-tn completely Into opening and 
check for level and plumb. Attach sides to 
cabinets with screws through oven flange. 




7 To Install microwave, first attach mourn- 
ing plate to wall. Drive mounting screws 
Into wall studs for proper support. 




V Attach mkrowave to cabinets above toy 
sliding support bolts through prebored 
clearance holes and tightening securely. 
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ered this when remastering Presley's 
T he M emphis Record. 

"We thought we had the original 
tapes. Everybody thought so," says 
Rows . Then one iky I go down to the 
vaults and see this paisley box with 
'Elvis' written on it I start opening 
other crates and ] find this psychedel- 
ic stuff aEJ over the boxes. I knew then 
I had the actual masters." 

Why had the tapes remained undis- 
covered 1 . 11 Perhaps because most peo- 
ple couldn't read the. notes taken at 
the session. " The session notes are 
far-out/’ says Rowe. “The engineer 
wrote the session notes in a spiral be- 
cause he thought it was groovy." 

Modem audio restorers use a vari- 
ety of signal processing equipment 
arranged in a variety of ways in the 
signal ehair^ depending upon their 
personal preferences or the effect do- 
sired. Rowe, for example, uaes an 
Aphex aural exciter and a Rarcus- 
Rerry processor to enhance certain 
frequencies and compress others; two 
parametric equalisers to zero in on 
malevolent frequencies that need 
taming; a digital equalizer for even 
more precise frequency adjustment 
with the added benefit of no noi^e be- 
ing added to the recording (analog 
equalizers arid a bit of noise of their 
own); and a dbx expander/eompressor 
device which can expand or contract 
an audio signal very quickly. Other 
engineers may use different brands of 
equipment and may add a component 
to the chain if they think it w ill achieve 
a desired result- 

The heart of the component chain 
is the same w r hether your name is 
Parker or Rowe, whet her you operate 
alone or work for a large record label. 
Digital editing systems are made by a 
variety of manufacturers including 
Sony, Mitsubishi, RoUhdstreatti and 
JVC, Actual editing is dune on Vi-jn. 
videotape in order La utilize a time 
code system called SMPTE devel- 
oped for (Urn editing by the Society of 
Motion Picture anti Television Engi- 
neers. The SMPTE time code system 
essentia Ely thrown out lit tie markers 
every J / M of a second as the tape 
speeds by, Once you know where the 
markers are, you can speed up and 
dow r n the tape highway as often as you 
please. Editing is much like dubbing 
from one tape deck to another, except 
that playback is interrupted for the 
removal or addition of various pas- 
sages of varying length. With digital 
editing, the interruptions are seam- 
less and precise to a level impossible 
to achieve with a razor blade. 

Digital editing involves more re- 
moval of material than addition. What 
is removed is unwanted ticks, clicks 
and other noises that have nothing to 

I7t 



do w r ith the music. Much of this work 
now starts with Sonic Solutions, a 
new San Francisco concern specializ- 
ing in audio noise reduction. Sonic So- 
lutions haa developed a computer 
which learns what the unwanted 
sounds are on a recording and then si- 
multaneously reproduces the exact 
opposite of that sound H thereby can- 
celing both. 

While recordings treated by Sonic 
Solutions are far from consumer- 
ready, it does speed the remastering 
process by removing the glaringly ob- 
vious flaws. More precise editing still 
has to be done hy studio engineers. 

Recreating Elvis 

While most audio restoration is a 
teking-away or substitution process, 
sometimes material must be added 
from scratch. Perhaps the most publi- 
cized instance of this type involved 
RCA's remastering of Presley's 
Young Sc Beautiful. Much of the first 
4 seconds of the song were missing 
and no acceptable copy orouttake was 
available. Rowe, the engineer on the 
project, was able to reconstruct the 
missing 4 seconds from similar but not 
exact phrasing and bits of w ! ords ap- 
pearing near the end of the song. 
Within the first 4 seconds of the song, 
Kowe made 36 electronic edits, a feat 
that would have been impossible to do 
any other way but digitally. 

Adding or reconstructing material 
is just one part of the tinkering pro- 
cess that often involves reempha- 
sizing certain instrument* and re- 
adjusting our perception of where 
certain musical elements are coming 
from. Rowe confesses that Presley's 
The Memphis Record is "so different 
from the way it was when it originally 
came out. It's cleaner, has more dy- 
namic range, and is musically truer to 
what the musicians intended." 

Rowe maintains that the initial re- 
cordings were toned down at the time 
to make Elvis more acceptable to the 
ublic. Presley's intention* are un- 
no wn. "There's no way for me to 
know what Elvis wanted, the wa- 
tered -down version or the full- meat of 
what he had done /'says Rowe. “I did 
know that the full-meat version 
hadn't been out.” 

Audio restoration, a.k.a. digital re- 
mastering, as practiced by today's 
engineers is a subjective process uti- 
lizing very precise technology. The 
music is better, say our eara, hut our 
minds wonder: Are the remastered 
CDs true to the original artist? 

There may be no knowing for sure 
but perhaps Row r e's answer is the 
most accurate, "It's what the studios 
would have done then if they had the 
technological tricks available." M 
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The; seams were made iwing the same 
joining techniques used for the edge 
buildup, except that to draw the seam 
tight, wood blocks were hot-glued to 
the surface to create a place to attach 
the damps (Photo 9). After the seam 
set , the blocks were knocked off easily 
and the glue was scraped from the 
surface. 

To make the cutouts for cooktop 
and sink, we used a self-piloting rout- 
er bit that followed the cutouts in the 
substrate (Photo ID). Then, our 
backfiplash was cut to si&e and at- 
tached to the wall and counter with 
clear silicone. Special plywood clamp- 
ing jigs were made to hold the back- 
splash in place until the adhesive set 
(Photo 11). 

One of the more interesting fea- 
tures of A vpnite is its ability to be 
polished to a high gloss. This type of 
polish can work well for vertical sur- 
faces, but would scratch easily on a 
countertop. So, wc opted for a satin 
polish. This finish was achieved by 
sanding first with 150- . then DD-micron 
finishing film, available from automo- 
bile finishing suppliers. The last step 
is to bu ff the entire surface with a line 
Sculchbritc pad- We also used Avon- 
ite for our island countertop, and it 
was fabricated in the same way as the 
other tops. m 




ID to make counter cutouts, use a router 
and straight tilt wfm a ball-bearing pilot. 
Pilot (allows cutout In substrate exactly. 




V I join haekjjjiathej to counter and 
wadi with silicone adhesive. Clamping Jig 
holds pitch until adhesive sett. 
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Have Camcorder, Will Travel 

A machine for around the world. 

BY FRANK VIZARD. Electronics Editor 




Y OUR BAG^ are packed 
and your passport is in 
your breast pocket. You're 
all prepared fur an overseas 
trip. Now comes the big 
question for video lovers: Do 
you bring the camcorder? 

Many times I've answered 
this question with a defini- 
tive fp No/ h For some trips* 
particularly those with mul- 
tiple destinations, a cam- 
corder was too much gear to 
carry. In Lhese instance^ I'd 
opt for a small point-and- 
shoot 315mm camera. 

No more. Thanks to Sony, 
size and weight are no longer 
considerations when it comes 
to deciding whether nr not to 
bring a camcorder on a trip. 
The camcorder of choice for 
travel is the Sony CCD-TR5. 

As you can see from this 
photo, the CCD-TRB is tiny. 
The CCD-TR5 measures 
only 4¥i x 4 M * 6% in., 
which moans it fits easily into 
a coat pocket or small bag. 
The CCD-TR5 U also light, 
weighing 1 pound 12 ounces 



without battery or cassette. 
The small size of the CCD- 
TRfi can be attributed Lu two 
facts. First* Lhe CCD-TR5 
uses 8mm videotape* the 
smallest of the videotape 
Standards available. Of 
course, other camcorders use 
8mm videotape, but these 
are larger and bulkier than 
the CCD-TR5. The CCD- 
TRB, however, uses a tape 
transport called the FL 
mechanism that is half the 
thickness of those used in 
most other 8mm camcorders. 
It also uses a new 4 -layer cir- 
cuit brmrd. n miniaturized In- 
tegrated circuit and new 
surface mount technolo- 
gy— all of which contribute 
to the camcorder's small size. 

Noteworthy views 

Field testing of the CCD- 
TR5 was done in the Austri- 
an Alps near Salzburg as well 
as in Munich, West Germa- 
ny. After two w eeks with 
this product* some impres- 
sions are worth noting. 



First, the CCD-TR5 is 
wonderfully portable. I car- 
ried the CCD-TR5 with me 
more often than I carried my 
passport, arid it was never a 
burden, Also* recharging 
batteries abroad was not u 
problem. The TR designa- 
tion in the model number 
means travel, so ihe CCD- 
TRB IS equipped for all 
contingencies. The adapter 
normally used to recharge 
the camcorder's batteries 
also serves as voltage con- 
verter when necessary. 

The CCD-TR5 s small size 
allowed me to do pome very 
discreet recording. For in- 
stance. [ was able to shoot 
the Inside of a cathedral in 
■Salzburg while sitting virtu- 
ally motionless In a [>ew. The 
viewfinder of Lhe CCD-TK5 
rotates up to W. To record 
the interior, all I had to do 
was move the camcorder 
body while I kept the eye- 
piece rigid. 1 was able to re- 
cord the beautiful interior 
without disturbing those 



around me and without 
drawing the wrath of church 
authorities who generally 
frown upon picture-taking of 
any sort. The viewfinder* it 
should he noted, extends and 
retracts like a telescope, 

I monitored the results of 
my cathedral recording on a 
Liny battery-operated Mug- 
navox color LCD television. 
White it is possible to play- 
back your recording on the 
CCD-TR5 and watch it 
through the viewfinder, [lie 
image you'll see is black and 
white. A small color LCD te- 
levision — the one I used was 
smaller than the CCD-TR5 
—provides you with a truer 
sense of the colon; you've re- 
corded. 

How did the inside of the 
cathedral look on videotape? 
Very good, even though the 
lighting was very low. The 
stained glass windows pro- 
vided enough light for the 
CCD-TRB. Sony recom- 
mends a minimum of 4-lux 
illumination fur recording. 
The CCD-TRB uses a ’.e-in, 
CCD image sensor with 
2T0*OOO-pixel rating by Sony , 

Good ffitener 

AnoL her i mpresai ve aspect of 
the CCD-TR5 is the sound 
quality. 1 already knew from 
past experience with other 
8mm camcorders that the 
Audio Frequency Modula- 
tion CAFM) system would 
yield giiud audio playback. 
What impressed me was the 
range of Lhe rut him diminu- 
tive liHiking microphone. The 
CCD-TRA microphone is set 
into Lhe body of the cam- 
corder for the sake of com- 
pact ness, Surrounding the 
microphone is a noise-cancel- 
ing structure that prevents 
the slight noise made by the 
camcorder's operation from 
being recorded by the micro- 
phone. This noise-cancella- 
tion structure works w r dl, 
f HrtOir ium hi fHtfH' 
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HOME VIDEO (Continued /mum page 1£7) 

considering the scnsiti ri ty of the micros 
phone. On n country road south of Salz- 
burg, the sound of cowbells is dearly 
heard on the tape even though the cows 
themselves are grazing halfway up a 
distant mountainside. 

The small siate of the CCD-TR5 
doesn't mean it lacks features. Like 
many other camcorders, there's auto- 
focus, automatic white balance for con- 
tinuous adjustment to changing light 
renditions and an auto Ms to control the 
am aunt of light entering the fens. 
Among the other additional features, 
there T s also a variable-speed shutter to 
record fast-moving objects without 
blurring, A flying erase head provides 
smooth transitions bet ween scenes. 

The CCD-TR5 also contains some 
handy editing features. An edit search 
feature allows you to play back imiLeriaJ 
while in the camera mode. Insert edit- 
ing lets yon add scenes to oxia Ling foot* 
age without rainbow noise or glitches. 
Tape dubbing or editing is done with a 
minimum lose of quality by engaging the 
edit switch,, a feature that intensifies 
color and edges. 

If there is any drawback to the CCD- 
TR5 k it's in the fix zoom lens. Fully ex- 
tended to record distant objects, the 
lens sometimes had trouble focusing on 
the desired object. The CCD-TR5 tan r t 
really designed for long-range shooting, 
though. It's really a kind of video snap- 
shooter. But with its wide variety of fea- 
tures it is a far better tool than it first 
appears* 

List price for the Sony CCD-TR& is 
$1500, A camcorder virtually identical 
to the CCD-TR& is sold by Ricoh. The 
Ricoh camcorder is called the R-6S0, 

Widescreen TV 

Four major players in the television 
world are combining their technobgi cal 
resources to develop a new widescreen, 
bigh-regolution TV system by 1991 

The new Advanced Television Re- 
search Consortium Comprises NBC, the 
Philips Consumer Electronics Co., 
Thomson Consumer Electronics, Inc. 
and the David Samoff Research Center 
with a standing offer for other interest- 
ed participants to join. Thomson manu- 
factures televisions under the RCA and 
GE brands, while Philips makes TVs 
under its own name as well as Magna vox 
and Syl vania. The two television pro- 
ducers combined account for about 35 
percent to 30 percent of tele visions add. 

The David SaraoiT Research Center 
in Princeton, New Jersey, and the Phil- 
ips Laboratories in Briarcliff Manor, 
New York, are perhaps the two leading 
television research centers in the tj, S- 
The Sarnoff Center has already invest- 
ed 570 million, while the Philips Labs 
has devoted $30 million thus far in re- 
searching widescreen television. 



Under the Umefoble proposed by foe 
consortium, the widescreen television 
projected for 1993 would not be High- 
Deflnition Television (HDTV) as such. 
The consortium tells the 1993 product 
Advanced Compatible Television 
(ACTV). According to the consortium, 
ACTV would have a 16:9 aspect ratio 
which translates into a much wider 
screen than the 4 l 3 ratio of current tele- 
visions. Horizontal resolution, a com- 
mon measure of TV performance would 
be 410 lines els compared to the 330 lines 
offered today. 

The ACTV widescreen image is de- 
rived by breaking the camera signal into 
three encoded subsignals. One subsig- 
nal governs the center panel trans- 
mission compatible with current 6 
megahertz TV signals, The second sub- 
signal transmits two side panels which 
are joined to the center panel The third 
subaignai carries? luminance or bright- 
ness information. 

Widescreen ACTV transm radons arc 
compatible with existing 4:3 televisions 
largely duo to a pan-and-sean technique 
that automatically shifts the focus of 
subject# to improve comprehension of a 
scene. For example, the TV image 
would shift from person to person in 
conversation so there's no confusion 
about who was speaking. ACTV, by 
contrast, could show all the speakers to- 
gether in a single image. 

ACTV would also include digital au- 
dio and a ghost canL-eJlation circuit to get 
rid of reflected signals. The consortium 
is aiming at a list price of between ¥500 
and $1000 for an A CTV set. 

Aw for HDTV, which promises even 
greater resolution and thus greater pic- 
ture clarity (see “21st Century TV t ' N 
page 00, Dec. I 89), the consortium be- 
Hevcoj implementation is a decade away. 
As the consortium sees it, HDTV would 
be basically a simulcast requiring the al- 
location of a second channel to each ex- 
isting broadcaster. While this is the 
theory, no one is sure this approach ac- 
tually works, so a lot of engineering 
work remains to be done, HDTV re- 
search, though, is likely to be stimulat- 
ed by other video developments, like 
the anticipated launch of flat -screen 
televisions. The consortium already ac- 
knowledges that ACTV won'L look good 
on flat-screen televisions. Flat-screen 
TV still appears years away, however. 

Whether the Advanced Television 
Research Consortium gets the inside 
track on widescreen TV remains to be 
seen. Zenith, the only American-owned 
TV producer, is developing its own 
HDTV system. Various Japanese and 
European companies are interested as 
well. The Japanese companies are al- 
ready far ahead in the research race, but 
the consortium should pose s formidable 
challenge. Wi 



MOTOWN MIDYEARS 

{ Continued froru ptjge ft!) 

and houses shoulder straps for front 
senders. Unfortunately, the rod- 
look interrupts the open-air feel of 
the convertible. On the plus side, 
body stiffening offered by the fixed- 
position targa bar also allows a full- 
si eo rear seat in the Beretta, an 
accommodations are adult-sized. 

Geo T & tiny Metro is designed to be 
one of the most affordable open-top 
cars with prices coming in possibly 
below the $10,UO0 level. But because 
of limited production! r theyTI be avail- 
able in only 10 states during 
1 §90— California, Florida, Illinois, 
Michigan, New York, Texas, Ohio, 
Pennsylvania. New Jersey and Ha- 
waii. The top operates manually and 
has a rigid lonneau cover for a fin- 
ished appearance. Only the standard 
Metro drivetrain (1 -liter! 3 -cylinder 
engine and automatic or manual 
transmission) is available in the 2- 
sealer convertible. A pass-through 
provides access to the trunk from the 
front seat, 

Chrysler 

Call it a big brother to the Dodge Day- 
tona, and you'll be right on the mark in 
describing the Dodge Stealth, a leap 
forward For the line in the sport y-car 
field. With the chassis and driveline 
designed by Mitsubishi and the body 
conceived by Chrysler, the Stealth is 
intended to bo Dodge's lead image 
vehicle during the 1990s. 

Four Stealth models will be avail- 
able starts ng this fall and will range 
in price from significantly under 
$20,000 to a level in the high 20s. Top- 
of-tb e-line will be the R/T. 2~ptus-2 
cruise missile powered by a 
24 -valve, L win-turbo 3-liter V6 that 
pumps out 2b0 horsepower, according 
to Dodge. In addition to all- wheel 
drive, the JUT will have antilock brak- 
ing and electronic suspension control 
Top speed is estimated at IfiO mph 
with 0-60-mph capability in the 5-sec- 
ond range. 

Less muscular Stealth models will 
use other versions of Mi tsubishi r s 3.0- 
liter Vfi, including a 155-hp 12- valve 
type and a 205-hp doubl e-overhead - 
cam 24 val ver . 

Newest in the Chrysler lineup bi a 
1390 'Zb Le Baron 4 -door, Chrysler'^ 
nameplate on the Plymouth Spirit/ 
Dodge Acclaim chassis. This compact 
4-door sedan carries traditional 
Chrysler styling cues in its grille and 
landau roof, plus a Jong lissi of luxury/ 
convenience equipment that arrives 
under Hie umbrella price of $13,995. 
One drivetruin b offered— the Chrys- 
ler 3- liter VB with electronic automat- 
ic 4-speed transmission, PM 
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Oras Cress, Toledo, Ohio 

Owner 



Some people figure their Simplicity tractors will never wear out. When a machine works so 
good for so long, you do tend to get a little overconfident. Chances are, however, you wont 
get much more than twenty-five or thirty years out oi 
can always buy a new one. And convince yourself all 
over again that it will never wear out . 

There's just no substitute. 



a Simplicity. But remember. You 

Simplicity 




= I WQ&nrUmy Mwudariurwiif |ne . f*irt Wuaunfuin.Wl 




FIRSTHAND DRIVE REPORT 

Toyota MR2 

The new Mister-Two stretches the performance envelope. 

BY TONY SWAN, Automotive Editor; PM Photos by Ron Hussey 




L IKE SOM ANY carsthstt 
Toyota has introduced 
over the years, the original 
MR2 seemed trj offer little 
opportunity for improve- 
ment. Aside from its kit-car 
styling, this jaunty little mid- 
engined heater wait virtual- 
ly above criticism — quick, 
balanced and thoroughly re- 
sponsive. It struck us as a 
near-perfect recipe for small 
sports-car fun. 

Howe ver, the introduction 
of the supercharged version 
of this car Lwo years ago 
showed us there was room 
for improvement after all. 
Forgiving and pre dicta ble 
with 1 15 bp on lap, the MR2's 
handling qualities got Id be 
tricky when 145 hp was ap- 
plied to the rear wheels. 

It was clear Lhat making 
Miater-Two go faster was 
going to require something 
more than mere horsepower, 
which led to the car displayed 
here: bigger, faster, more 
capable and better looking. 

The key to the MR2’s im- 
proved handling and ride lies 
in its expanded chassis di- 
mensions and increased ri- 
gidity, Wheelbase has been 
stretched 3,B in., to 94,5 in., 



and front' rear track dimen- 
sions are up 1.2 and .4 in., 
respectively, to 87,9/67. L 
There have been some subtle 
revisions in the suspension 
geometry to go with this, to 
reduce brake dive ami squat 
during acceleration, but the 
componentry is basically Lhe 
same as in t he original — 
gas- pressurized MacPlierson 
struts at alt corners, ball- 
joint antiroll bars fure and aft 
and rear trailing links. 

Bigger Is better 

Overall length has alsu been 
increased, by 8.7 in. , to 164,2 
in., and, as you'd expect, a 
bigger, stlffer MR2 is also u 
heavier MR2. The basic car 
weighs in at 2705 pounds, 355 
more than the uriginuh and 
this gain applies to upscale 
editions as well. 

However, there's substan- 
tially more power to offset 
the weight increases. Toyota 
has replaced the dohe 1.6- 
liter 16-valve Four that 
powered the original MR2 
with a dohe 2.2-liter 16- valve 
Four burrowed from the Ce- 
lies line, good for 15 addition- 
al horsepower ( 130 at 5400 
rpm ! and. more important. 



40 lb. -ft. of additional torque 
U4Q at 4400 rpm). 

And if you w r ant boost B 
there's the MR2 Turbo, with 
a healthy 200 hp on tap. This 
engine r a dobc 2 . (Miter i nter- 
eooJed 16-valve Four, la also 
borrowed from the Celica 
lineup, where it powers the 
Celica AIl-Trac Turbo. 

The turbo engine has fast- 
er turbine spool-up due to a 
duai-exhaust-inlet system 
that feeds into the turbine 
housing. Splitting ihe ex- 
haust stream eliminates son- 
ic waves in the exhaust which 
can tend to slow the turbine 
down as iL gets hit by the 
pulses. Turbine acceleration 
is uneven under these con 
ditions. Eliminating nr 
smoothing out the pulses 
results in a mure 
even exhaust flow 
into the housing 
and quicker tur- 
bine acceleration. 

Another fea- 
ture of the turbo 
engine is Toyota's 
variable-induc- 
tion system 
(TVlRj. Basically 
each set of intake 
ports <2 per cylin- 



der) has its own intake tube 
inside a common intake 
runner. At lew speeds, a 
t hrott le-1 i nkage- controlled 
butterfly valve closes off one 
intake tube per cylinder to 
increase vacuum and air ve- 
locity. which in turn el i mi- 
ll ales bog a problem that is 

commonly associated with 
16- valve 4-cry tinder engines. 
As soon as the engine Speed 
picks up, the butterfly opens 
and both ports function for 
greater flow and better top 
end. 

While the normally aspi- 
rated version of the new 
MR2 provides enough grunt 
to be entertaining the boost- 
ed edition now rates as noth- 
ing less than an adrenaline 
pump. The speedometer nee- 
dle touches 60 mph in about 6 
seconds, and Toyota expects 
quarter-miles in the low 14- 
seocind range, numbers wor- 
thy of a Corvette. 

Braking, which wag a 
strung jKsint cm Ihe original 
car, is excellent in the new 1 
tineas welL The basic setup is 
ventilated discs all around, 
and Turbo models get dual- 
pistun calipers up front. The 
Celica antilurk system is 
available as an option, and, 
as always. We recommend 
this feature. 

Another new option Wurt h 
considering is the iMR2's 
v I ec Lrohvd run I ic po we r- as- 
sisted rack-and-pinion steer- 
ing. The system eliminates 
the bulk and plumbing that 

f 1 ft fit iftfcitjt' 7J/J 




7.0C 1 6-vj life Turbo Four (e good 'for 200 hp. 



m 



POPUtAR MECHANICS* APRIL 1-590 




Ne\er venture 
into uncharted 

waters. 



FEATURES 


BLUE DOLPHIN 
FIBERGLASS 


CONCRETE 


UNER 


STEEL 

WALL 


GUARANTEE 


25 tears 


1 year 


Seam* Only 


1 year 


MAINTENANCE 
HOURS 'WEEK 


t hour 


8 hours 


6 hours 


6 hours 


INSTALLATION 

TIME 


U2 weeks 


6-8uwssta 


2-3 vweLs 


3-4 weeks 


POOL, 

DRAINAGE 


Never 


Yearly 


2 years 


Yearly 


SURFACE 


Smooth 


Rough 


Slippery 


Rough 


COPING TYPE 


Fiberglass 


Concrete 


Aluminum 


Alum muni 




If you've (hinting about buying a pool for your backyard, 
don't jump until you have the facts, or you could get in over 
your hcad. 

Fmtn installation, to maintenance, to usage. Blue Dolphin 
Fiberglass Pools haw a hi of clear advantages over the others. 
They 'tv so Ca-sy to im,LuI] f you l^hcvcei do ii ymifrcir You 1 !) 
saw up to 80% on chemical costs compared lo come nE ion d 
Concrete pools. Ii wdul t crack like concrete. Lear like linens, or 
rust and leak like steel walls. And the smooth surface of a 
fiberglass pool means no skinned elbows or bruised knees* for 
safer recreation the whole family can enjoy. 

Add u up over the course of years and a Blue Dolphin pool 



f 100% financing available)* 



actually ends up pay ing lor iLsdl 

Bui brides (he money, we just think the time you spend 
maintaining yuur pool would be better spent swimming in it 

r D I 'm interested in a Blue Dolphin Fiberglass Pool for my yard. 

□ Please bend me information about Blue Dolphin Rhergtass 
P:kiI business upportan fries. 



NAME- 



ADDBtSS- 



cmr. 



. iiTATt: - 



nrf&Nt „ 

I , 



JPvfJ 




BLUE DOLPHIN FIBERGLASS POOLS, INC. 



1055 34lh Way, Largo, FL 34641 <8B) 535-5676 

Dealer inquiries invited . 




Until You’ve Seen These 
Amazing Ultra-Lightweight 



Small Outboards! 

"The amaamg new line of ton gin- a a nail* 
Cruiie 'n Carry autboArdg are without 
question the lightest motors available 
today ..weighing in at than anything 

In (heir tlass. Yet these gutsy little power- 
houses easily match the competition for 
sheer horsepower performance. They're 
unbelievably easy to use, -carry and store. 

Whit's fflttrt, ihi Cruise 'n Carry are priced 
up to hundreds of dollars less— giving you 
1 Surprisingly affordable outboard no matter 
whai your small co-medium boating needs 
are! Piiis,. each model is packed with high 
performance features usu&Uy found only 
on much larger and heavier motors. 

Free Information: Just write to; Cruise 
'n Carry, S596 E. 7th Si., Susie 406 -Dept. 
PM2 f Long Beach. CA GG&M and well rush 
you a con of FREE material! 



YESTERMORROW 

DESIGN /BUILD SCHOOL 
BOX 344 WARREN VT 05674 
602-496-5545 
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go with traditional engine-driven 
pumps, reducing low-speed steering ef- 
fort with no Joss of road feel 

Inside, the new MK2 offers small but 
welcome gains in head, leg and shoulder 
room. The instrument panel has been 
redesigned to provide the cockpit look 
that characterizes most Toyota prod- 
ucts today p with major gauges (all 
white-on-black analog) grouped under a 
curved cowling. The steering-wheel hub 
now contains an airbag, and the seating 
offers a range of adjustability that ought 
to fit just about any driver this side of 
the N BA , with leather upholstery avail- 
able as an option. Opting for leather also 
nets you 7 -way seat adjustability, in 
contrast to the standard 4-way seat. 

Predictably, the sound-system offer- 
ings start at very good and range up to 
an optional! I BO- ■watt, 7-speaker setup 
with AM/FM/cassctte and CD player. 
Other options include a pop-up and/or 
pop- out glass sunroof (it stows behind 
the driver's seat) and a T -top. 

Transmission offerings include a very 
precise 5-speed manual gearbox (stand- 
ard) or an electronically controlled 4- 
speed automatic (normally aspirated 
models only). 

We think the new MR2 F s exterior 
speaks for itself. Although it obviously 
borrows from current Ferrari styling, 
this doesn't keep it from being a very 
appealing little package. And it's also 
more aerodynamically efficient, with a 
Cj rating of 0.31. compared lo 0,36 for 
the original. The rear spoiler is a Turbo 
standard, optional on normally aspirat- 
ed cars. 

While we look forward to wringing 
these cars out under controlled circum- 
stances at a test track, our initial im- 
pressions, based on a day of mountain 
driving near Ojai F California, could 
hardly be more enthusiastic. We think a 
little more footprint would help the Tur- 
bo version in really hard cornering— all 
editions wear 14-in, VR -rated tires, 
195/6G front, 205/60 rear— though this is 
a shortcoming that can quickly be Cor- 
rected in the aftermarket. But for most 
driving, the basic package is first rate. 
Whether you're exploring the limits in 
high-speed sweepers or just cruising 
down ihe freeway, this is an impressive 
piece of equipment. 

It probably comes as no surprise that 
more MR2 means more money. The old 
MRS started in the high $13,000 range 
and topped out at about $17,500,. Al- 
though pricing wasn't final at press 
time, the new one is expected to start at 
about $14,500 and progress beyond the 
120,000 barrier. 

Prices like these are certainly well 
beyond the realm of entry-level sports 
cars. But then, sd is the new MR2. fM 



HOME IMPfO£M£NT GUID^-i 

(Cf^tin.u£d from page 1 11) 

If you ordered doors that will have 
glass panels — like we did — you must 
buy the glass separately and install it 
yourself. Rip down the stops provided 
with the doors to the proper dimen- 
sion for the thickness of the glass pan- 
el, then install the stops with brads 
(Photo 4). 

Next, position the drawer fronts on 
the drawer boxes, and temporarily 
hold them in place with clamps. Bore 
pilot holes, then attach them from in- 
side the box with screws (Photo 5) T 
Locate and bore the holes for the 
drawer pulls, and install the pulls 
(Photo 6), 

You can make a simple jig to aid in 
drilling the numerous holes required 
for mounting the door pulls. Just se- 
lect the placement of the pulls, and cut 
a &crap wood block to match the cor- 
ner of the doors . Locate the pull posi- 
tion and bore a hole through the block 
at this point. Then, simply damp the 
block to the door — making sure that 
the comer edges are flush — and use 
the hole jig as a guide for boring the 
doors (Photo 7). The time the job 
takes, of course, will depend on the 
number of doors and drawer fronts. ■ 
We completed ours in about 4 
hours. PM 




0 To Install drawer pull r damp alignment 
jig and backer block to drawer front and 
drawer box. Bore hole and Install pull. 




F To install door peril, damp jig — with pre- 
bored hole at proper place — and backer 
block to door, sore bole and add pull. 
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Drink. Bathe. Splash. Water 
the garden. Do the laundry. 
Scrub the dog- Give the Lawn a 
drink. Fill the pool. There's no 
limit to the wonderful things you 
can do when you have your own 
private water system and no 
water bills. 

Of course, you know that. city water is 
no longer cheap and plentiful. But, do 
you know that your water bill has only 
begun to soar? Suddenly, the cosis of 
maintaining aging city water systems 
have become daggering. Water treat- 
ment and anti -pollution costs are zoom- 
ing. Your city water bills are going up n 
up, up! 

Worse, the threat of new water short- 
ages is forcing hundreds df commune 
tics to impose strict limits on the 
amount of water you can use, 

Don't wait. Join the thousands of 
homeowners, of all ages, in all 50 
states, who have drilled their own water 
welt to supplement their expensive city 
water. 



With a Hydra-Drill, you can drill your 
own water well to 50100-200 feet 
deep. It's as simple to operate as a 
power lawn mower. Drill a well exactly 
where you want it — even in small 
backyards where a big truck- mounted 
drill couldn't possibly go. 

Get the facts. You owe it to youmelf to 
find out about this practical, economi- 
cal way to provide good, year 'round 
water for your home and garden. 

For a FREE BROCHURE, call today 
TOLL-FREE 1-800-333-7762 or mail 



Lean how 
over 100,000 
home water 
wells hare 
been drilled 
this easy, 
low-cost way 
since 1962. 




coupon below. Learn how over KM),000 
home water wells have been drilled this 
easy, low-cost way since 1962. 



YOURS FREE! 

* "How To..." booklet 

* 33 rpm record 

* Complete info & prices; 

Mail This Coupon 
Today! 



Call Toll-Free 

1 - 800 - 333-7762 

(Aik ter tpii-fllcr 721 1) 

Or Clip Coupon and Moil Today! 




??1 I Anderson Raid 
Opelika. AL 

□ r^SJ 1 t may wan! to drtf c n my 
Rush ih-e FREE INFORMATION PACK AC 
inducing Ihe bdtiWfil. record flf* d pTOSS. 
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TECHNOLOGY 

Batteries Are Included 

GM's Impact is a bright spot In the development of a practical electric car. 
BY RICK TITUS, West Coast Editor 



R UMORS OF promising 
electric-cur develop- 
ments have been leaking out 
of Detroit for years. Bui the 
practical electric ear itself 
remains elusive at best. But 
now., it appears that there 
just may be some real poten- 
tial for battery-powered ve- 
hicles in the near future. 

earch continues on 
oji^xiLiu^ internal combus- 
tion fuels, the backrooms of 
each of the three domestic 
auto manufacturers have 
been busy tnri ng to develop a 
truly usable, purely electric- 
powered car. 

The two single largest de- 
sign challenges have been 
performance and range. Un- 
til recently 1 if a ear was quick 
enough p it wouldn't go far 
enough, and vice versa. But 
major breakthroughs in elec- 
tric motor, battery and aero- 
dynamie efficiencies have 
permitted GM. Ford and 
Chrysler to make significant 
progress in developing a 
real-world electric car. 



m erup. Impact * appetite U lattsflwi by S?0 pounds of batterk* 



low drag coefficient is the 
shape of the backlight. It al- 
lows the air to flow smoothly 
and remain attached to the 
car all the way back where it 
separates cleanly. The Im- 
pact is powered by two AC 
induction-type motors, each 
driving a front wheel. To- 
gether they develop 114 
horsepower at fifiOO rpm and 
94 lb. -ft. of torque from 0- 
GOOD rpm. These deliver 
power instantly no matter 
haw high ar low the motors 
are revving. 

Impact accelerates from 0- 
60 mph in 3 seconds, which is 
respectable even for gaso- 
line-powered cars, and is ca- 
pable of speeds of nearly 100 
mph. The combination of ln> 
pact's slippery shape, lighL 
weight and efficiency of the 
motor and battery give the 
current test car a range of 
120 miles between charges. 



nq 

batteries 

The power source is a spe- 
cially designed Deleo Remy 
lead-acid battery, which, to 
date, is still considered the 
mu^l cost and production ef- 
fective method for electric- 
vehicle power. Impact's bat- 
tery is a long and narrow unit 
that simply slides on a rolling 
tray down the center of the 
Impact's backbone chassis. 



Electric cars have been 
going fast since 1968, In No- 
vember of that year, Ford co- 
de v eloped the Lead Wedge 
racer with Autolite, and they 
set a land speed record of 
138.863 mph. Designed by 
Danny Eames, the Lead 
Wedge was powered by 20 
Autolite High Performance 
lead-acid car batteries wired 
in scries to a General Electric 
forklift motor. But what the 
car achieved in speed, it 
clearly lacked in range, the 
limiting factor being battery 
technology. 



Here comes the Sun 

In 1937, electric- car develop^ 
ment received its neiti boost 
when Genera] Motors un- 
veiled its Sunraycer. Devel- 
oped to compete in solar- 
powered Vehicle races 
worldwide, the Sunraycer 
proved to be an enormous 
success on both the techno- 
logical and public relations 
fronts, not to mention its 
hands-down victory in every 



race it entered. Spurred by 
the engineering success of 
the Sunraycer and the result- 
ing positive public opinion, 
GM dove headlong into its 
leading electric -car project, 
the Impact, 

Based on a 2-place highly 
aerodynamic platform, the 
Impact may well be the first 
electric concept car with a 
shot at production reality. 
One of the keys to the car's 
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In order to accommodate the 870-pound 
battery pack, a tunnel had to be run 
through the center of the interior. This 
created a challenge to the design team 
which had to figure out a way to prevent 
the passengers from becoming claust ro- 
phobic. In the end, they used the for- 
ward section of the tunnel to mount 
controls, and the remaining section as 
an armrest. Recharging is j ust a mat ter 
of running an extension cord out lo the 
side of the car and plugging it in — to a 
IlQ-volt socket. Long-term testing has 
shown that expected battery life should 
be 20,000 miles before complete unit re- 
placement is necessary, which, in to- 
day's market, would cost about f i2KX). 

Another interesting technical high- 
tight is that Impact's driving motors be- 
come generators on the deceleration 
cycle h and use no power at alt when at 
standstill- In grid locked traffic pat- 
terns. hko Los Angeles and New York, 
these two features could be rigrdfkasu 
advantages. Accessory units like motor 
cooling fans, headlights, radio and air 
conditioning are powered by a separate 
battery so they won’t effect range. 

Electric van 

Ford Motor Co/a current feasibility 
study platform is a converted Aerustar 
van which features a LransajcJe that in- 
corporates the electric motor, 2-specd 



automatic transmission and drive axle 
into a single-axis unit. The result is a 
compact, easily maintained component 
with fewer parts. Ford's ETX-H Aero- 
star will maintain a d5-mph average 
with a 100-mile range. xYcceleratEon lo 
60 mph is nearly 25 seconds, which puts 
the Ford entry in the lcES-than-bri&k 
performance class. Ford's design in- 
tent, though, is good for load capacity. 

However, despite all the progress in 
electric- vehicle development, a produc- 
tion electric car is still some time off. 
GNB, Inc, F makers of Champion batter- 
ies, indicates that it might well be an- 
other five years before the problem of 
efficient, lead-acid battery recycling is 
fully solved. Engineering vice president 
for GNB, Tom H Lit terse hide, recently 
staled that: “Although we can currently 
retrieve 98 percent of the battery's orig 
mai lead and me tallies content, the add 
itself is lews than 2S percent of original 
strength and is thereby unusable, re- 
quiring e xpensi ve red uci ng and neu tral ■ 
izing to be safety disposed uf.' p And 
there remains the issue of pollution 
transference. As GM president, Roger 
Smith r pointed out at Impact's introduc- 
tion, *Tt would be irresponsible of us to 
expect the present power-generating 
services to accept the load that a full 
shift to electric -powered cars would re- 
quire, This would only shift the pollu- 



tion emphasis off of cars and onto power 
stations." Granted this form of air pollu- 
tion is easier to control, as it is contained 
to a specific site, it draws attention to 
the need to thoroughly preplan the elec- 
tric car's introduction. 

Curbside service 

Details like parking meters with elec- 
tric outlets in them, like those used in 
Canada for heating engine fluids during 
subzero weather, would have to be de- 
signed and installed. Charging stations, 
with the ability to sell, service and ex- 
change batteries would have to be set up 
as well as charging facilities installed at 
work centers and shopping mulla. In 
short, there's stilt a sizable amount of 
homework to be done. 

Ford, G M and Chrysler each have ex- 
perimental electric vehicles in the field 
being tested by several govern mental 
agencies. School buses, delivery vans 
and postal vehicles head the list of cur- 
rent test fleets. Their in-service results 
are being fed directly into the develop- 
ment nf the production electric car that 
manufacturers feel certain is less than 
10 years away; Given the current crop of 
development breakthroughs and some 
forethought on the part of cities across 
the country, the electric-powered vehi- 
cle is certain to become a reality in the 
1990s, m 
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look at tents. 



There's never been a tent iiku me EguinoitiWith tin? 
look ui a define , bui more space And metre stability 
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BARGAIN HUNTER 



Control Water Weeds 

Amaiintf jItw UxitrU’altr Harvesting Toon 

th* WATER-WEEDER ‘ 




Cut MtiMHe vtfvbtaNi from a boor, from * deck 
□r limply by wading In Irom shore C'nnlral ward 
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lam sp to $75 r 0M 
a Year Is Windihield 
and Male Wall Repair! 

1 Big profits - good limps or bad 1 

* Huge dririi^od and growing' 

* Pari -lime or full-timr. 

1 Cr^ai opportunity for inrn or women! 

» Insurance companies, fieri owners 
pay top dollar regularly 1 
1 Quick- team, professional [raining. 

* Free, on-going support /low-cosi slarl-up 
1 Secure your minify s future 1 

Ifitk iwiv to « professional, 
respected Easiness md BIG INCOME! 

Call toll- -tree 1-UM31-391T lUSand 
Canada Mo order your VIDEO 
and FHEE report. Of write: 

^ GbsWfcld Systems, inc 

™ AdVdr^TtatWp^.nG^ifepfcT 
!. J Ka, r H £mpra f!lud Di^ii B4 
ES*«d. OR 077D1 
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Call for 
your free 
catalog 
today! 

Technical aa^slan® 
or-lriM? MlulOg G4h 

Orftrq call IcUfriM 
M.D ELECTRONICS 
1 1 S NEW YORK MALL STI.#1 34M49 
Omaha, n£. 681 14 




(402) 554-0417 
l-SOO-624-1 150 
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EARN EXTRA MONEY IN 
YOUR SPARE TIME WITH 
YOUR CAMERA 




' 'I jn proudest oj having 
one of mg picrnr?i 
published by Redder 5 
Dige sL Thanks NTT. 
YOU d *UCK» 

ful photographer 
out of me ar the 
tender age of 50." 
Lera Paroof 
Button. MS 



■ L&am in your own home, at your own pace. 
* Ifs easy Id get into your own business, 

■ ‘Live amr video tapes included in course. 

The New York Institute oi Ptioiogiaph^ has 
helped thousands oi am&teur photographers 
jusi like youtaatf broader ibeir exportrso and 
also turn lhair hobbies into extra money. Dur 
easy -1 o-tol low course com&ines superb ly Ulus- 
trased lessons with recorded training on both 
audio and video css so tins. This method is a 
proven aid to rapid learning., 

So fl.HlItfi a tudvi 1 Is saif "I opened u small stare 
in a Jacal mall and mudr S4S.OOO in just 
Q monlfts.. ChanAs Tor yOur f-irperf [r^ninjr'' 
tvrnte La ltc s Wa r ton ofTexas A ttdjfom Virprn fn 
[Jim .'I'sivr cj'iTrus ".Mg biggesr thrill axis to see 
one of my photos on the cover of a ndltondt 
magazine-und tK- putd/or Ur 

Find r?ul afco^r fh^s femerAable OOu^e 
and wftai it can do far you - 
po pbUgation and no 5 a fag person wtH ca^, 

Get Ihe facts in our FREE CATALOG 



Call Toll Free 1-800-336-6947 

A SK FQB QP gRATQR #0-10 - QR WRITE 

■nil NEW YORK INSTITUTE 
■■ W ■ OF PHOTOGRAPHY 

OspI.X40.211 Eftfil 43 a.. NY NYI DOIT 
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TELEPHONE LISTENING DEVICE 




AMAZING 

SCIENCE PROJECTS 



PFS2* PLASMA PURE S ASE ft KfT 569.50 

TCL4K TESLA COIL KIT J5&.S0 

PVM7K PLASMA GLOBE ENE-RGJZER m . 549 50 
FM VI K 3 Ml VOICE TRANSMTTTEn KfT . .... . $34 .50 
LGU2K 1 rmt VISIBLE LASER GUN KIT .... 5 149.50 
Please add 1 0% PiH iw above. 

Send S 1 M for Galalog of now winning 
action science precis 

INFORMATION UNLIMITED 

BOX 71 6 DEPT PM9 

AM H ERST, N . H 0503 1 



Tired nf cra^lirip. nn y«iir Si^ptdv and Laecm ihru lIk 
J lnwer hedi a-nd bushes S™^km^ fnr dvc Hm* Bihk? 
Then ^ou -n «d a wpirr cxrendet 

Tti* ?orui-DiA)b in^alli in mirniflefc, au^ti 10 

WHiF AlU^kll^ ‘■pipil Jipj. mtive Ini new mid more 

KCTb^lHLv IcvgEinn 

Ncnl and iiireta-livt AND lUldc W USA Mm lev hilt'k 
guurmwr if imt cnrrYikBcl> urii^fu^J , t'rt n IsmIw 
ponuagtj, ihai'ii hLi^ sure wc nrt th4J ynu will be 
fUca^Ed Mr iih ih t quality nf ¥*vti Bil*. 

Se lid L’hnik or :Mnne^ Order fnr 

Mold l*a *0617 sis *5 □ 
Mbdd PBA * 0627 S29 «W □ 

Shipping >i KandliPf 5 3 ^ Q 

hTi RdMkins. j-.LI voka i*a i6'll 

New Trend Producls Co. 

P.Q. Box 627 ApopLa. PL *2?fM-0<i27 
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CABLE TV DESCRAMBLERS! 
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BASEMENT TOI 

FLUSHES UPt..*** 

Nd Digging Up Floors 
i nsnu n r«urt«K - Aoywhtrt 
Writ MtPhsrson, Inc., Dept. 16 
Dm 15133. Tampa. Florida 33684 



GO KARTS, 



71 PAG! CATALOG 
ti.Da REFUNDABLE 
E*ilor1inn 

t HAm W3WLD Dept M 

103 Yintw 
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Make and Sell Your 
Own Ornamental ^ 
Concrete Items! 



Book about Aluminum Molds 
Including over 42 & designs, 
prices and production trade 
secrers irom the world's 
largest mold menulectur&r. 



Book 
only 

[fill no 



CONCRETE MACHINERY CO , INC- 



PO. Box A9B. Hickory, NC 2B603 



BASEMENT BATHROOM 
SEWER LiNE ABOVE FLOOR LEVEL 
Unique Inilalljillcn of toitei, both tub 

ind t tat WITHOUT DIGGING UP lkw* r 
Complete »( ol diagnmi and ItisInjctiortB 
ter da M youfmII Sand til $5 pJu* Si -80 
tor poolA^t and handling tu~ Krlk Corp 
P.O. Bon 61, Nulling Like. HA OIKS. 




- JERPKXO ■ IOCOW - HAMUN 
■ SCIEHH FIC ATLANTA * ZENI TH 

Qmk UliB ONLY J&JT 
* month wuftf ntyE Wt lh» p C.0. 0,1 
Lgwf*| r*4*i|;*4iol£««lv pric«il 

Free catalog: 

GJbbal C*b*e Network 
1032 kving Si, S< a t« IDS 

S.F.CAMH2 



ORDER TODAY! 000-327-8544 




All Jen-old. Oak, Hamlin, Zenith. Scienijfic 
Ailania, Magnavox and all specialized cable 
equipment available ioi shipmem wllltirv 24 
hours. For task service MC * VISA or C. O O. 
telephone orders accepted (EHM}} £46-3030 
60- Day Guarantee (Quantity Discounts) S A. M. 
10 5 P M. C S T CLOSED WEEKENDS. S#nd 
SElt-addressHd stamped envelope 160c post- 
age) tor catalog. 




PEI. Bpi jCIuD 
5urttJI1|P*ll 
CirpnHrEyillMII Wild 



Ntf Illinois AtJCbplod 



LAWN IRRIGATION 

Sav* 50% to 75% by dMlgnlng A 
Installing your own Irrigation System* 
tt’e easy with this step by step manual. 
For largo or smalt lawns & gardens. 
Includes tree equipment catalog, 
only $24.95 + $3.00 ship. MC or Visa 
Home Irrigation Systems 
P.O. Box 2821 05 Columbus, OH 43228 
1-800-937-2235 24 Hours 



BUY ONE AND WE’LL MAKE 
YOU AN EXCLUSIVE DEALER 



max itir'ATV 




vrars r i id and £Hvt. 



Amphibious 

2 and 4 

models 



CaU Toll-Free 1-800-255-2511 

(From anywhrrr in ihf LL5. OF Canada) 

Recrealives Industries, Ifk. 

60 Depot Street, Buffalo, NY 14206 




PAY FOR YOUR HOBBY 



With While's new EAGLE II Mrtal Detector 

Onboard- computer - -simple 
outside, comotex inside, 
ignores junk like nails and 
pultun. Find coins, migs, 
valuables tor rim 
and profit! 



Take a walk on NordicTrack and discover 
why it’s 8 ways better than a treadmill. 




8 , Non-boring, 

People love their NnrdkTrjiL-fes In 
fact, 7 oui of 10 owners are sdil usltyg ilxHr 
machines mow than j limes a week, 5 
years if ter purchasing one. 

In faci, these NordicTrack owners are 
no enthusiastic al^ur the rwiib they’ve 
achieved, chat in a market research shady 
conducted by Mariiz Research in 
responded iliac ihey Would recommend 
NurdleTrack to iheir family and friends. 

ITw tcorid's best aerobic exerciser. 

NordicTrack 

f T f ACIM.Cm'yBTy 

I - FREE BROCHURE A VIDEO - 1 

! CallTnUFftv = 

1 - 800 - 328-5888 i 

In Cjnjild . 

I C YES, please send me a free bmhutv I 
| □ ALSO a free video tape LI VI 1 S ' I jlKl'A 
, Nw | 



Street 



1. Better erervlw. 

NcwdieTrack simulates the world's 
lies! exercise, LTwiKdtmtry skiing This 
smooth, Total-body nuKeon exercises all 
major body muscles including ami a nd 
shoulder muscles ihai are neglected in 
walking nr running. 

1 . .Non-jarriiig. 

NurdicT rack's snuxsth, 
efficient skiing nvuticifi has none 
tjf (he jarring rrw:iti(m.H which C 3 n 
damage jndnl.s jmJ li^ainenLs. 

5, Safer. 

^irdtctpack is humani powered iuid 
ha,s no electric motora or highspeed Isdcs 
thidi require eonslant coixtifUration rbjt 
can ihrcsw off a user or ehiid. 



4. Ymi are in control. 

SudicTrack kls yon sel the pace of 
your workout. Ski panic starts and slops as 
wiih motorized devices. 



5. Ouferer. 

N urdicTrack'?! smtxMh skiing mol ion is 
inheremly quiet and tias n [me tif l he 
ixmndinj^ ftxjl Ntep noise JSL4tx.ia1.ed 
wnh running on a treadmill. 

6, No electric cord or mitlct 
required. 

Pnl a Nordk Track wherever yrui 
want. You are not constfained hy cmtki 
lociilion you won't irip over the cord. 



7. Costs far Jess for equal quality. 

NrmdicTrjcK> eflkienl and huiitm- 
powerud design needs no expensive 
electric itkicots and spei^J eomroi.s. Anti, 
because NordkTraek is simple and 
urKtRTiplicaled, little upkeep required 
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BE YOUR OWN BOSS 



Do ft Alt 
YOURSELF! 

• 0 SI|I*J a Rood 

• D<u Ponds, fe 

E.i‘irrmi?nhi 

• Cui Trflttcfwrt 
♦ Cloar Brush 

*• L JrH hii.1 ne 

+ G*tdm 



Willi over 30 ailacihmflnn available rOazeri, 
LMctofE, Bacfebnes vtc.\ you umf your Miiqni 
trat t.A n rnratif :my "campBcSii-ie'" conttruc 
ihdii or landfcajung job. Earn EXTRA CASH 
liy getting i m o iiIikei tin," ‘‘big n^p'' can't end 
lharli name yciur own fHiCtfl 
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Send MOW for details: 



□ CATALOG ot uk* & aTLachmantg .. 51.QD 

□ TECHNICAL MANUAL q\ mv mbiy 

met ecintiruai-0'H ftotsili £7.00 

□ VIDEO I3U minutes -or actkml ... S1B.OG 



^ STflUCKKIT * OOX 307 * DEPT:PM40 
^ ^^G^DA«BJURG , WISCONSI^&WI^ J 
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EMPEROR 

CUK’K HWPVSV 

Wvkt’m LargExI Munutaclunur pI C-ltH" ^ Kill 
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HRECT CLOCKS 
.NO FURNITURE 



Do -It -Yourself 
Kits or Assembled 
and Finished 

* Gra-fiOMHHif CkWkS. 

Miir'lfl and Wall ClQCfca, 

* Catwnala, Cheat*, Talp^f.. 
Chairs. Uesn.5 and mare 1 

i Solid tit 4" Black Walnut, 
Cherry, or Oak 

* Hejri(w#n Ou*wy 

* Sei iu Br*&i Wwi German 
Mcreemoflis arm piaia 

+ Money Back Guaranty 





WOOD BUILT 



FLY AN R/C HELICOPTER! 

Tp hud out hew, amnd 
1 1 0 .OS Pnr GMF'i >i«w vita 
iapm d«m-nnilrjLirif IJdlO 
cent ml ltd Stli-copltr 
HTDbvtin Hid ti lining. 

1*90 dKiAluEHd utildd FREE wilh VH YrOW tip +1 
GO ARAM MODEL PRODUCT*, lHC r 
Cnlterwi Fid . CiUt4**« CA 4l 50? 0*gt. Ml 







Be Your Own 


Boss and 


Make 




Your TREE Lifetime Security Faa Kil Lell-S ydu how to 
make $16.00 la $30.00 an hour \n your own Fpfey* 
Bdssw FulJ-Sfrvice Saw and Tool Sharpening Busi- 
ness Your FREE Faci Kit explains how you can 

— Ha your own BOSS! 

— work full time or port time, riflhl 31 home 

— do work you enjoy and lake pride in. 

— operate a CASH business where 90t of every 
dollar you lake in is clear CASH profit. 

Ahfl it is So easy lo team Foley-Beisew gives 
you all i lie taels and msPuclmns No experience nr 
special training rs necessary Futey-Belsaw lells yuu 
everything you neetf to knpw tp he sucwsslgl 

And inert s plenty of business available in ycuitrea 
Vow will be abl« to sharpen all types ol saws, garden 
and shop Loon ior home, farm and industry 
YPu will be awe to m your own hours and not have 
tn wufry about tayorfs and strikes And there m no 
franchise Any age person can succeed 

But you yb goi to get me FACTS before you can 

S et started. So wrrie NCW lor ynur FREE Lifetime 
ecurity Fact Kit It's yours to keep with NQ 
OBLIGATION 
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. . . send NOW for your FREE 
Lifetime Security Fact Kit! 



FREE 

LlfFTlME 

SECURITY 



frUUl’.'r fact kit 
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□ YES, I want lu *ncw morel 

Please rush my FREE Lilelinw Security Fact 
Kit 
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Pool Table Kits 

CompWB tuts iv individual 
COf njMddfi la. Waite, slats, 
'iMAi t flic. 
farfVBSliDD, 



Continental Blltlarda. 3MS-A Peachtm 
Industrial aivd. Buford, GA 30510 
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IS YOUR WATER SAFE? 



0udd your Dwn water filler 
comparable or £up«riDr tc 
model costing S200 ar more 
Models use easily replaceable 
filter media Plans and report 
Complete Ms avail, 
able roi $69 fe Prepaid plus 
$4.00 Inr shipping & hand f mg. 



Dept 4PMO 

4 WATERTECH 5 '6' Cnwaitai Est 

Denton, TX 76205 
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BUILD YOUR OWN 
Bti!/ Shashi P*ri* 
or • Conpltli Kit 

OLYMPIC 
RECREATION 
1 -800-255-0153 

gi i ■-!■■■ tti4H~W1| 





I 



KITES 



I 

1 Into 

Z 1406 M Prjrf 




INSTALL OR UPDATE YOURSELF 



FREE CATALOG! 
1-800-648-7938 

J ERR OLD HAMLIN OAK ETC 

CABLE TV 
EQUIPMENT 

* Spocm* Dtt&fcr PtKBS* 

* Qompmrn Qvf Lew -Rert.'J PniCea! 1 

* Cu^afvh 3 *rf Aficw 4 

* Dnrfftry Sapped JmmetrtrtfJifry 1 

REPUBLIC CABLE PRODUCTS INC 

4030 ParAdn# fld #1S. Dtp? 40$ 

Ui Viigss NV 89105 
For ail oinar inlarmalhDn |7G2| 365-9CS& 



juahibL 



M*n r ihL\ is 

«Sf!rr 



m r s Rights Assoc. 

U I y \jFf% C g — c ***■ ***** Late - *w JMZ3 





HAKE HONEY OH JU*¥ HAVE FUN ■ Rb*U 

op ta 20 d OMi Htti# W. «*• of b#ar, limb 
S-vJii «i>.' gum, umy, uoupa. Copfl«* 
pUmiar perbM, pcrtMirsn* oivhhI cs<*» 
■if* rfBiry Lwyfi>M4«P™t* WiMu 

bQHd' ‘PHU-TVOVi Fflr(i*n, rnUaU Id md 
rocfchg hiaiLflail, Mid (1 0 *Hi if MO. fed: 

Th* Fty flMJta. P.0. Sea Z1M, LIEOm, 
£<*M<to Ifflfi |*to.CO.O ^ 






TUP nwp that REALLV WORKS! 



PROVEN EFFECTIVE 



uijR ASONIC rest REPELLER 

Fleas hate it — P^ s ' ove 

EPJlEST«72Efl-Cft’07. UL LlSIED#fej9 



SPECIAL PURCHASE! 



NOW 



ONLY 



This i? fh* uiPrgiMijc device *&gisiered by ine 
Canadian AgriciHEuft Deparinwt P at &&I& in 
Canada as a ftpei^nt 1m bath rati ana mice (PCP 
ACT Reg. - 1 This — and- not &ny cheap' 
rmil^3i<Hn — is matffi by hie m^n ^FaclurBr rece- 
nt ied with mnTTtePShlpi in ita NalltaaJ FesS Cm* 
m Association A«d m is m pesi repeihet m\ 
rn always orhfoc a full Sfl-DAY UNCONDI- 
TIONAL liONEY-BACK GUARANTEE leslfld and 
assembled in rheUSAr 

HE4D VERMIN IN TRAPS ARE DISGUSTING 
ARONSONS ARE DAMQEROUS! 

N«m DRIVE UNWANTED PESTS OUT flf TOUR i 
HOME SAFELY — with pawerlul pulsating ull/a- 
sonk sound lhal on : y me nears can hear sp you 
tiav# j praMfim wish mice f uH -tup 0!lir yn- 
wanlad pesls. the ULTRASONIC PEST REPELLER 
can '&pel ihem sterling Imnwdlaialy by tKoati- 
caslmg high -frequency sound waves at 32 Id 62 
KHZ {&r 32,000 iO 62. MD cycles per stcdndj 
lhaE pegphe ams pets wfl'l fw but ihnl make 
rodents ind ntt»r pesss Elected by ulirasQund 
swnirr H's completely formless re dogs, cats, 
dird-s, fish ar term animals. And you can use il 
SAFELV AND EFFECTIVELY in tiDUHS, apart- ^ 



Jdll plug iL Ml 
and w.tlc I 1 
a work' 



WARNING? If YOU Read 
Nothing Else. Road TTifs! 

□gnr conluse oi r JdjkbMiJ Ul 
TIWSOniC P(si RepsFe injif-i otki 
a^^nDfld n me USA Sor* TkH 
no^. a »aader n UHrasonir dpvic^i ^ inpw rd^^-i'n 
iuq drvoQ nfiadonn j^e r li5ede-saA i -i«] r E ler T hsh irjn 5i{> 
Ow ULTRASONiC PEST REPELLER gufiran^Wi yw 
fte: airgidflEle p^l n^edmg WMEXily inarS r^c* 4 -lb| ,«ji 
9b-day uncondilmwil monty-ha<-k gu^inlM 



CALL TOLL FREE 1 -800-874-3337 



U-5, Consumer — Dept PL-173 

2721 US 15N iiuriB 173 P;ilm Hfctor TL 114&E-J 

□ YES! I want to ifMp my home fr&o Ircwi these 
pesls PIP45S rush me my Ultrasbflie Fesl 
Rapflller Par only $19 T7 ptu& SZ 9b pa&tsgs 
abc handling on your 9D-uay uncanctiEidnal 
rrangy-back guaraniet 

□ SAVE — 2 RflMiSefS only |35 plus S3. 05 S&H 
Whale house Special 1 5 Repellers S75 Postpaid \ 

Encicaed isS Fl & Ml res. acid Sales Tan 

Charge id " Vita □ MC L AW EX E»p Date_ 

CaJd# ! 



rents, offices, barns, babies - even b&als aftd Name 



RVs< Kemembor — when iia mrm outside, mat's 1 
julmrs Htfly OFIOER TODAY' . ISHfl CSi 



Address 

Clftr — 



.Stale. 



I 

— J 



Don’t get taken 
for a ride! 



Jusl Curious? 

Looking to buy or sell a car? 
Be informed! 

Find out instantly what your 
car is worth today, Cali 24 
hours a day, 7 days a week. 

1 SOG-SfiVAUJE* ABM slope d by AulomDEtkc 
Specialists and GTE' lot IPStSfit access to 
your car 'a current market — _ j 
value, 1976 - pfosent - r , 



1 -900-56-VALUE 



TotchiortfiphinenettSefl Afl charges afe billed tii- 
recltni&ughyiHjflKtf phowservtM.Sl FSPorihc 
Pirfil iruiutfi and si &G lor minule trcinaffc-i 



i 



ao 

He minings 
Motor Nws 

WbrHd'j Imp|Ext coJkiitarcair 
pfurkeliptlDt 

OfrcrlSO Cdi: ^ manyi 

f ■! led witVi rig CJ jy ■T^fe dF 
dd£ for dd C3 rz. ^.lrts 
SC^V\C es. MppJMSr $ iF’Orf! 
Sdccioi 1 jVt f Ttw'd'c tori fl'Ter . 
MINE GlA\TfSSuE5 



Pi [iid4 r 






Z>ndC ?A. 

Hemmings 

Motor News 

Bon 300. Cktpt. Oil 6. Bcrmirwttin. VcnnoiicOSiO] 
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Plane • Mold 9 Saw m Sand 

Tfactoky* 

■‘ i hDlltKCT^ - • - ' 



4000 -■ }{&&*' 

Wait 

ConginuoiJS 

Generator 

I HP lecumsan 

PflACfiSt IkKl i klEMfl 

faro* 16433 

sale $ 399,99 

GPU * aEvJ^I 



l$w PSI "■"■ — * 

PmiUft Washer! 

S-HP Kawaspfciflrvpra has. 
IO*-*l ibglq-l idpHfrv 
phrA [rtjnffflf pump 30 
ho«“*flh pun 
ttflmf 1J7141 

Sale $499.99 



Now you catt (hi* ONE pow^ fte d m hop to ham 

rough lumber tnlm mulcting^ trim, flouring fumt- 
tiifE * All popular patterns, Rtp-Plane-MoItS i Sand 
- wpajULdyortn efimblnaiLmi with a single motm- 
ErOW Cotl —You can nwri this power t&ul for wnlv 
$S0Dq^N! 



30 , FREE TR1A JJ 

RUSH COUPON TODAY! 



z Trosn: v . r 

w*t*r Pump 

3.l-HP l 4cyd«N B inv*i 
artgjnfl Pumps T1J096 
CSPH, F-ff irjdiiyi Hi mas 
lDla< head 7fr 
Hem* 10912 

Salo $279.99 f| 



EX -1 V.* 

Suporwlnch^ 

Lmds txiali u& w 2500 
lbs 12 VDA 1*2 UPm^r 
25' eatb Hama MTIZ 

S-hiId $117.99 



M ' THTmX Fltlej^Bebiw Co, 

J *) *W1 Equitable Rd. 

™ ! ' ■ y Kansas C% r M*. 64120 

□ VT-5, Hruc md m MST^KSn Cull |S«J! KMT IU^iTR - 

Mf 1| JltK-S AW-S AMKHUml d=i P |j . itmL 30-Diy TruJ 
end lh«i | Mr Ul rr-nw you qimrud-Jy 

Ebi^iiM 

O Nia I'm n,-.| ™md ift . Fcky-0*kiw Pl.VTER- 
MCli HhlR SAW iANtlFjR bu,l j9suf at™t nr ymrlnvc- Wfiod- 
WirrLipc QUiJ n§ DbfiL i4TV*!i 

Hama 



Balctor IrtHP 

Electric Motor 

Fan ana alumni duty 

Wrihtapadlnr H 5 V. 

2.6 10 3 . 5 A m 20 S-ZSJV 
Smqto phnr.n. Autu-resti 
UST Miaft >» 1 Ham 

&3 1725 RPM E fiwtiieaily 
■everBihla 0 CM 

S*3n $29 J9 



Pump 

Pump* up to 

ISM GPH 1 

f 2r ,i ns bafierneni^to^;. 
hot tub&.Dwimming p£cl 
«m&ib end aihu- 
down la I/I' Bemi iOlOO 

sale $42.99 r*4 



Address 

Cily. 



Wo rfc part tlmt, lult lima — 

Fl (hl it hom* — w a h*[p t 

fM «*ry «t*n «r lha mmy. 

No dduh-i about it . as a small enqin- 
pro ynu caei cash m tm he hu^e be- 
marw Inr quailed aien in dne nl Amtr- **■ 
ica's ras^si qrumq mdustnas. You'll 
be -able lo etmvmpnd lop tiourly isles al from’' ■ 
S25 00 ID £50 00 per hour — ,wd lliat's lull 



Fumoua jK WT J ^ 

Brand 

En^lnis ^ — r 

Thouiaods in inotki 3 -^3 14CFAmp Porlable 
HK hamwiEil and ™ntai Arc WflHdor 
shall. AtilUEls r^am 40 to- lap 

Hariidmil Gh» Englnea A^npa lt5Vnhji FREE 
KG51 5 HP |1 J4-M K*e5 Mfy hit. 

K08t a up I17S.-W lumiiHgio n 
PKHO 10 iff sm» Sale $114 99 



lorUbor, 

plinpy fft Italiaeii wal Nng tor quail lild men 
6 S. 00 O Q 00 Slltlll Engines Aft li Ulfl Ifriiay* 

flut'S l?ie orficial count Irom [he Enpihd SiiryiHi A^sn , <\n$ 
0 >n-e-mj|r^ii Mw rng^E5 are neir-e thjill each month Wilh 
training, you can swn have tba slull and 
knowtedfe tc mahi top nwwry wnneing these etvguwsS 



Swing-^jick 
Trailer Jack 

7&JH&. oapacii v. V 
Lift* lo 2 Sr. 

Chnjmfl piaiea 
6"*h«el tiam#127» 

sm $31,99 



Steel Box SMtcfsi 
Prelects Vour 
Ctrculat Saw 
or Other 
y,H ua Die Tools 

Burt-HH psdip Ca^iea up 
lo a - oscular saw Rea 
enamel Tirwh 1 4- 1 f4 "W x 
ll-OTHllUHffD 
ham# t»i79 

Sale $20.99 



PtahiHPiu Fulfill inn fqiTTir-' FLL r 1 4 n En.i. . 

411 TOIPI 10 FEIP Vi it Nd E nip Cuil 

NOEXPEHEHCE HECESSARVl 

Y&it tfpn '1 naed 1 10 tie a born rr-Hdumc or have ifty prior 
dip^ntncE LfiSiDfii: art luBy illir5tralEd so OK:.]' you 
Cflfl t go wrong and with our lamoua llaFn-Sy-dping‘ 
metfiod you wr aractiCar hands-on eHjjenence 

relief ittiip iniiiiui e. &J 4 I 1 _ 

| PtfLIFIEr LC WHiifl pr“V ™ EE | 

I *E i cHrtt ilti rn 4w mi I renar nr pm l,p ,Jf \ 

J Iiti ikad pafii^n.^AP |i]Affl|>- ik'H L-^p* Him 1 \ EpTl | 

| i wv nvi , lhipk>c -Id IM iw Wnnp - 1 *“*£11 



Sile P t*tv* GddO Thru 4-3&-30 



Send for your FHEE 1 36 -Page 
DISCOUNT CATALOG! 



v Northern 

ifip Rra and 3rw 

ORDER TOLL FREE 



x^BA 



POWER-FED 
TOOLS IN 1 
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FREE! How to Offer Your 
Invention for Sale 



Gun^ral Technics 

■QuajMy Campulor Sy^ttms 




f 516 ) 981-9473 



r , It, 1 ,ji |L|J, ir-ja'tH ■ v^i r 

j Cnmpleli *T Compuldf Sjsltm 

,, - -c^r.' ■ >'“ i An riu^ IKh* 

IJ rtr tom u. Hmt. Hturtn. c^m« ert, n=-u. 

FREE CATALOG mm 

•? Initm Wgnk^4hD>f.B, HT 1| t j 




TV 

EQUIPMENT 

m * # -k * i rAJTflIIMG * * * + ’P 

JERROLO, HAMLIN, OAK 

AKO nlH* rr f AMOUt MAvuFaC r:,jnf m, 

■■ F*%f!l nrifTiVi- A*.i 

- I MCI r ■*€!#*. WiVE-E -vui 

- frfiEH n\ LHwin pjphh inn k if-irhr^ NdLiri 

M.nr rut r CAIAkOa Ott i7 I fiiM? J4 5 B927 
_ P cur All. INFaiHH* ftdH 1 fl 1ft 7 10- 5?T4 , 



PACIFIC CAflLE CO.. INC 

ran 1 7 Bi rt . D*#l i F4> 

Mrin CAf fill 




■ hlH IVllllMl 
in IT I ir 



Gain - 800-321 -2279 

MON-Ffil 9-5 FT 

MILTON-JAMES INC, 



VfU/HC 
idd gje 




923 N Lft^ola Road ■ Mooresfown. *J J CIAQS7 
Blnu IN 



SirOfcribe To. . . 



MliniKV 



ADS ’ARTIGLK$*KSW8 

MILITARY JEEPS, TRUCKS, TANKS & MORE! 

Over S-OOO paid subacnbirs larger ct^i^afiw) titan 
OtfWf magajmo fof mltitafy eht- 

ffWftJSJtS . and s tM arowi top rapttky* FUdny mwe 
adVartlsemanra fflarj 4 ^y or^er rma^iZJTie &r- 

chSfVB camprvfim&iv* hAting & 
fafYwe and mJCb rrraraV 

SUBSCRIBE NOW! 

Cm Tfeiir (6 ^nuual if? 
Tm Yuara (17 I«liM| 120 
Foieian - CftiHdaili, 

US DDUam uiiysb*» tv ue &«nk 

PD. BUu 1 XLM 4 . Unhm, MJ 07 IMJ 
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EXCITING NEW LAB TESTS CONFIRM SUCK 50'S BENEFITS! 

Save Gas, Save Engine with “POLY” 



The following introduces one of the most 
folly tested and eiwdtnllated ga-t saving, fne- 
non reducing engine treatments ever to roach 
Ibe mar Keif 



The Secret 1m POLY 

'Fkily" 16 ShprJ for pQlyteUaflugroethylene 
iTFEf. It m the slippe^est substance known Id 
man The I9fl9 Gulrreai Booh ol World 
Record* fpg wjsaya; 'Tde towesfcoafocrffil 
staifo and dynamic frfotfcm of ary sotod fo 0 
m etw case — oquwatent 

fo wflj :ce on ko. 

A 00 # quart treatment (4 SlJck 50 Will band 
Slippery "poly" Id your engine for a minimum 
ol 50.MW miles, Unlike some temporary pro- 
duct* On Ihe market, Shck 50 does not need to 
be added every lime you change your oil By 
reducing engine friction.. Slick 50 increases gas 
mileage and horsepower and it reduces wear, 
del laying costly overhauls 



Yes, I war>[ IP improve my car's perlgrmafioa 
and save my engine — rush me nsk iree: 

C One Slick 50 with FREE OuraK nt 539.95 
+ $4 00 shipping and handling 

C-akl 'fsjjc-iiib &&s 7£5*% O&n T **. 

1 . Give me free sapping and handing for my 
order or 2 Ct more ai $3945 oath 

Q Check G Visa/MaslorCaTd 

Caul I* . . 

Exp. Daw 

Name 

Abdr eS5 _ 

I'jfrt LrtB i4tiu U p etc: rat hj« WlrciYl 

City State M „ fop _ 

SMC 

frvgmsfre &mwyConxrWon 

Z55 South Bent Ava. r #B2, DepL PH40Q 
San Marcos. CA *2000 
GALL NOW TOLL FREE 1*£o0-525*ft&24 
IN CALIFORNIA. TOLL FREE t- MO-233- 9550 

l-MD ppggmiM £rn^]^ Com 



TMV. o prestLgi&us Germin Icilmg 
latwamfory, tested Slick 50 and found substantial 
mersesei id both gas mileage and horsepower. 
Tha Space Shuttle Columbia uses mo 
ctiemical "ftHy' in Us gears and tiearings 
because iE is Ihe onEy chemica i lubricant which 

tan withstand me haai and cdrdsi vg eiemeriis 
or apace. 

The Crantha Id institute, known worldwide 

kw its work ih triDOlog,y (the sfody of fhdion), con- 
eluded a live- year study an Slick 5D in IMS. 
Results showed Slick 50 does Indeed coal 
mpljii surfaces. dramatically reducing trlcitan 
and extending the I lie of mela l. 

Perhaps the most dramatis of 111 is the tor- 
ture tail u«n by thouuhdi of viewers on 
NBC TV SilPlioo KPRC. A Lsnccrin Town Car was 
treated wiih Slick 50 During ibe broadcast, the 
pH was dr amud and trie car wa& driven wrihouL 
ihe oil plug lor abo-ul 50 minutes. The water 
tempuraiure nsv^r rose and ihe engine sus- 
tained no apparent damage 

It's Eaiy to Treat Your Engine 

Change oil and hlkn and substitute one quart 
or Slick 50 for ihe Iasi quarl of oil |Add two 
quarts lor engines wrih oh cupacibes of seven 
quarts or more f Slick 50 is excolleni tor lurbo- 
chBrged engine*. afommum block engm-es and 
rdLary engines. 

Slick 5fl w i‘i work wrih all pel i oleum nawd oils 
and syntMics compabOfo wth pt^r oleum based 
oils 

What are the SenofHa of Slick SOT 

By reducing Friction, Slick 50 does ell of the 
following; 

1 Increase gas mileage 

2 increase 1 hoisapowar (small economy cans 
and forge RVs really need this) 

3- Reduce operating tom per a lures, thus- 
increasing the lubricaudh and life of the gil 
and engine 

A Minimise pc eliminate costly overhauls by 
drastically reducing tinqine wear 
5 Easier alarum) iimporta.nl in cafo wpainari 
6. -Since lubricating lead is t^ng removed Irom 
gas, and unleaded gas >s poor in lubricating 
qualities, this axira lubrication of Stick 50 on 
valve systems and guides is a real bonus. 
7 SHck SO eliminates ihe 'lubrication slarvan 
hem" ibal all cars experience when you first 



Slick SO 1 * Credential* mm 

lltUkrtMlvt 

"Stick so does reduce engirt heat end 
ordinary wear, and our Informal testa indi- 
cated that It will Improve get mileage by 
eboul two or three miles per gallon . . . Stick 
50 does BXBClIy what Petrolon claims it 
don,' 1 Consumer Di'geaf (Mbi/ A pr 1985, p. 35| 

In Ihe premiere engine end lubricanl 
Testing leb in the U,S tested Stick 50. This 
ERA recognised lab conducted a einctty oort- 

iroHed BKpsnmenl using industry slandarct 
ASTM procadursfi. RsgljCIji showed Slick 50, 
compared to a standard reference oil. reduce# 
engine wear by more than 50**. Be tautleus 
of ihoae Poly Irealmenlfl Ihal cannot back up 
their cfoims wiih such aotid evidence 

in a foel usage tea conduced by this same 
p*e£ig40U5 lab. rngutts. showed thaa Stick 50 
(com pared to a standard *elerence ail ai 15D 7 | 
reduced Juei consumplion in ifie real engine by 
7^09% al an oil lemperature of 225* and 745** 
at Once warmed up. musl CM ppetafce 
wrlti-in Ihp range Of 225 11, fo 275.® 

Especially 'interesting fo the fact mat fuel 
usage wnh jueI the relarence oil increased (see 
graph] as the oil gri holler than ZZS.^This is due 
10 Ihe well known rad that oil gels, thinner ai 
higher Iamperalures, causing increased incite 
(and wear) in your engine. However wrlh Slfok 
50, luel usage actuBlIy dec ne used, showing 
that Slick 59 produce! its gremegi Iriction 
reducing bendits at higher temperalures, 
which la exactly when your engine needs h 
the most. 

As with any fob Lest, these results may not 
uansLaia exactly Ihe same percentagewise for 
every engine tinder every type oF driving condi’ 
ifon m ihe "mal world. " fidsmer, Ihe conctusibn 
for meee iea c&se# # ciegriy thai Slick so does 
reduce engine wear and does increase gas 
mileage 
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59 Engine fevm>fnl 
7.85 



150° 225" 275* 

Oil gallery lemperaiure f 



The Federal Aviation Adrministralian has 

folly occupied a Similar product— Slick 50 
Aircraft Treaiment (FAR 



siarl them, before ihe oH has a chance totir 
culale. Up ia 90% of engine wear can oe 
caused by this starvajign. Yen receive all 
these benefit# for I4M than the cod of iwo 
unkj of ga$ ($3945], 



Will SJLtlt » Harm my Engine or 
Affect my Warranty? 

No! The osse oil for Slick 50 meets, or 
exceeds, every manufacluref 's engine warranty 
F&quiF&menis and carries an API service 
cfossihcation $G-CQ 

Mor« Slick 50 producls are available. A 
FREE cslalog sent on request. 



DOUBLE GUARANTEE! 

Gueianteed lowest price and guar- 
arleed saliglactign If at Iha time of 
purchase you have seen Slick 50 
advemeod in a, current magazine at m 
lower pnee. we will beol thai price by 
52 (Ml p. quart and you wilt still get your 
Frflp DU R ALT FC- If ydu are not 
sauslieo with our Slick 50, wilhm 4 
monlhs, send os a note and prool of 
purchase for a lull refund, ol purchase 
price. This ma kes Hying Slick 50 WKSK 
FREE to you We have been fcn 
business for }Q years and mtend to 
keep our cuslgmers happy 



Free DURALT FC sent wllh each order- Free 
shipping with orders of 2 or more. 

DEALERSHIPS AVAILABLE. 

For purchase or further free information tall 
loll free 1-800-525-8824. aiL 4 tin 

l-aoo- 333-95 59) or send to: Proeretiive 
Energy Corporation, 255 South Bent Avenue, 
#B2, Dept PM490, San Marcet. California 
92068. 




fit 

HOME 

PLANNERS 

BMC 



Fine? your dream home In Ihasa sin gxcili-ng 
volumn paefced uttn pro^n, Jnnovatvo 
horns dsiiijns Ordor your ravorito calory, 
dr fiend tor the complete caltotliart, wth 
Over 4,050 Illustrations In 1.t36 pflBSSl All 5 
boohs tor only SI 9. 951 







FREE! 

Pi* - cha se Iwo or more of 
our ptanbooks Hi regular 
pfHLt? and Jtcetvt ir« tba 
few t>ESiCW PORTFOLIO 
ieaELrmg 7S oi olt newest 
creaEKMli. Aha sold 
wpjrjjety at 1J ^5 



Satisfaction Guaranteed Credit Card 
Qrdars Call Toil-Free 16lXh322-67S7 




1250 HOME PLANS 



fit HOME PLANNERS, INC. 

Cfipt S*. B?a W Ina e«] f HID. TLCKin, U AT 4 V 
PtHH SufiH by ratun rrwi fctaM lNmii) 

□ in 315 m story wowes 

(umtai ?m SC tj.j 

□ (2) ?10 tiVE S :3fTf HOMES f«w 2.DGQ jq. f1> *4.9S 

□ (3) ISO M/Z 5T0HY POMES 1395 

□ (4 M01WQ STORY HOMES 1695 

□ CSh MULfl-LIVEL HDME5 H9S 

□ I'&r ZQ VETKIN HOMES $4.S6 

□ [FI NEW DESIGN PQflTFQtKJ 13.95 

□ 5-END UL 7 BD0K1 if |1ILK (A W4 B5 VJUIK]^ 



eny_ 



**- 



vh-CtAwi. ixnpi 

#rt! rfhfd r iuiiA* b: Amounr tnwwl 

hQMF Pt^WflRS. IRK Wfttttl - 

ttCWh N 

PtltFrt. ®ntir^ 

5lf-T4SJifl6 




Tram 

FAST 

it Kc-mfil 



The VET Did It - and YOU] 

_ _uu I'm i tinirrcial iuccesi 
e Lnehimith, lhaflh* to 

”ur mhniw 

work i* M I Ci« 

do it anybody c*n. I 

I Glen Johnson, Ltr ned, n»-_J 

Make Up le 526-00 an Hour — even while learning ■ 

Be a LOCKSMITH 



If you en^oy firing ihirm. ywu r re a "rafamr 
to make hundred* of EXTRA DOLLARS a 
year Ln the fascinating dusmess of LocJc- 
smlthing. Rising crime has increased da- 
manrf tor service a thousandfold. Vet there's 
anty one Locksmith tor every 17,000 people! 

COLLECT CASH PROFITS ALMOST AT ONCE 

You're "in business" ready to make $t0 Id 52 G DO 
an hour o lew days after you begin Foley- 
BoimWs shortcut training Easy iirustfsled les- 
sons complete with ALL practice equipme-n! 
PLUS 



■ ALL TOOLS YOUffS TO KEEP 

* KEY MACH IKE YOURS TO KEEP 

* EXPERT PERSONAL ASSISTANCE 

* BUSINESS- BUILDING HELP 



enable you to get your share of this always- 
pruf liable business. Hundreds We’ve trained 1 
are doing it So can YOU. 

MAIL COUPON to discover hqw Locksmith- 
ing can keep the extra money comma in dur- 
ing spare time— Or in your own fulltime 
business. Ideal for rail rfiment— good job^ too, 

FOtfWELSflN Demurs 

Utl Liuilabli PUL. DaH 1 1 M* 

~ r, 



Del. — "'l m*he ISO a 




Kmuicttr, 

N. Hunl. Wrlnrini^en, 

Lv*fck CJtifl," 

Ft ton. SI. Louis, Mb.— "I cleared J3 lU last 
Saturday " 

Cn Bc-j’ip. Pdt&tHirEh, F*a.— - M> buimtu te-ifi g 
a| ipp spcrfl I'm n-Dvifia ed bin#r quarters. ,p 




THIS DO ALL PRO 

MACHINE YOURS 
TO KEEP! 

Can add S50 
to 1100 a weak 
la yaur In- 
come . . and 
dUln't tn-at 
VfliJ m pffiny 

extra I 1 



i 

■ 

■ 

i 



MAIL This COUPON ■ NQ SAIE 5M4M WlU FULL 



FOtfT-kaiRW INltfTuTt 
fMI EDUIfilLE FED.. DEPT 111 
lUUASCimiD S41?D 




Ru&fi FREE book, "Ktys la your Future." 



Name 

Address 
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| TRAPPED IN A 
MORTGAGE? 

Every Homeowner in America 
Should Have These Facts! 

e How To Tell H Your Mortgage Spoilt 
Financial Trouble and What To Do! 

• Whan and How To FWinanca (10 Easy 
Steps) 

• How To Raitruoiura Your Currant 
Mortgage 

• How To Sell At A Loss and Still Come 
Out Ahaad 

• How To Gat Out of A Mortgage With mo 
C ost or Credit Risk 

• Many Other Options, All Usad Suooaaa. 
fully by Thousands of Homeowners!! 

For the complete book, send S14.SS to 

Moreland House Publishing, Dept, S00, 

1719* Preston Rd, Suite 1 23-299, OaHu, TX 

75246. Money back If not 100% eaileiledl 




hNFtourOwn sawmill 

Four Models To Choose From 

buy direct 



1(800)553-0219 



*A*ln Indiana ca-l !3l7) 271- I542B 
44- page caialbg or ust 
l your MatierCarti w visa g| 
Iq Qtd${ our 5&-mmu.t-B p|i 
dEmansI ralicn vidao-5 1 & 00 L._ 
VUtxxS-MixBfPmdLins Inn • Dnpl □&£ 

U 1 SO W I Otn SI Indian BOOH. IN fl62 ! *-2* M 



World's 
Largest 
Manutfictufer 
Of Pori able 
Sawmifcls 



BOB ELLIS HAIRPIECES 




SEND FOR BROCHURE 
KINKY - CURL? - WAVEY - PQMPAODUfiS 
2 B0 Origgi Ava Brooklyn,, N, Y R 1 1132 



CABLE TV 
“BOXES” 

Converters — Descramblers 
Remote Conlrofs— Accessories 

* GuarWeed Sesi Price* » 

* t Ytar Warranty - C Q l> s * 

* I m-mediare Shipping ■ 

* FREE CATALOG * 

CMUatWmt 

THAKS WORLD CABLE CQ. 

i 2DQ.Z ficHJEhiNCSl i I fthCuuM SuiEc T2li 



UlMiki FhriH-iila .1 :i 1 HFi 




ParaPLane 
Dealerships 

$14,900 

Into Video »S,W 

fU»S4PViN«ldN| 

1-800-888*6088 EXT* 110 
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Let’s Go Flying! 




..-Mid 
win (hit 
iirpim'i 




Saar With Tho E»gl»l 

EnninffsdTinvdMiwtijWiipn 
tf» air, iflftt «niwta. «wn- 

nmw rtw ro and nNintioii 
0* Hying* Fscpiiijii wrylhrm in- 
in laaminq 1o fly, 
first fliffhl In Sans* (induding 
tHE surprisingly I™ && Ta 

teim!)i -Pje. , Ihw pw can 
lake piur Rrsl i-n-flight lesson lor 
■dwv S25! 

ONLY $24.00 

PVji 




Soar Ivan High*! 

Go fer if w 4 H Hkm SthwU Pri- 
Vila Not Viflw fiiswi-Pwifi 1 
liWl Court* hdutowryttilng 
ri iakns 10 pas* mg FU Pmratt 
P6tf Written w 2-houf 
lipm, 2d* pap «rgr» boot 
tftlfi OetMEd rafts, miy FM 
qirtton and insiMr; prad^e 
ra and gradufion HftincH*. 

ONLY 199 .00 

' 'l/S 7M SMV*M i-m 

'Lnr'i to tying. 1- Vjuw 



ORDER TOLL-FREE, 1-800-854-1101 

Fufl JO-Oiy Ak* OuufinrA* 

Yjur wrier automahcjily inters you in I he King p«flp- 
stalls? win ibaauliPuKy equipped snpie-EngnE airplane 
Hr details Cm efrfdi dfl wthcmf purdusfig, send a sel*- 
wMftSSAd startipfld 110 vnvckm in +Firrg Schools 
IDi| SthaoM * JMfl Ctila FfctUMdl * Ban Hap, U 93123 



OWN YOUR OWN HOVERCRAFT 



The ONLY TRUE AW Terrain Vehicle! 

SCAT HOVERCRAFT, INC. FLY 




Call 



Toll 



The largest manufacturer 
of recneal'onai 
Hovercnalt m 
the world 



Over Land. Walei 
Pee Snow on 
an B" 

CllSfnon 
□I air 



l -800-541 -7228 



DfALfft INVITED 

SCAT HOVERCRAFT. INC. K* 



Ftw Free Information 




met CUSTOM MAOf 

RUBBER STAMPS 



UFT0 4UNES Wif SOflS 

fM*-- e**wj 

SWANN QUALITY 
PRODUCTS 

Dolores Am Baltimore, MD 21227 





JerrcAd Pi«iecr Scientific A.dan.lJ, Dak,. Zenith. Htfslifi 
ind other famous minrfa'.Lur-rr1 

Best HflalVV^boksak Prices 
30 days mo ncr buck guitranl** 

FREE t#i Catalog 
Call T*H F ■ ** 1 -BOO-445-9285 

L\SX’abk T.V. lot DepLKCl 
4100 N,P£wwrtine Rd,, Suita F-4 
Pompano Beach, FL 3-3Q73 



■ -HU THE COUPON FOA 1 Ffi££ MCTS- r ™ — 

TRAIN AT HOME 
FOR A BETTER CAREER 

23 ways ICS can help you Improve your life 

Hliffi If rt tfetfl ind W*fl< hr «iv* V- Nr* I cm liw al htKTK for It* 
orttf I hr,v 'Icim I indtrfUfld I 3# irfo W'iW W *4 Hlll- 

CHEW OKI HU PIT 

1 1 r r nnuniMf ^fhnnh linl HUO 

I fl L'H r rvi l I D tl 3 1 WlfTB tuil nOiiiC I iflHM 1+ , U*pL 

3025 O* Sim*. 5fT|n*0fi. F^wtgyfcir^ 1&SIS 



nc 

. | UichffUTJU £nj 
ci El t&krM E y iw | \ | Tw 

□ EttCTCttCJ t«-rC*C"]T 




S™l ft 11 ■■■ 

Ebchm 

Mrmnr-itJwR^af 
C&rtmMi Pmy iT w^i 
nrwyC ppt^ 

0 JOLm^n-$tait Sir, YUrtr^ | 
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The NEW TROY-B1LT* Mulching Mower 

© Makes Grass Clippings DISAPPEAR! 

Many tocalilies art banning. Clippings from landfills, with more legislation 
pending . How will YOU gel rid of bagged Clippings in die Offs? 

• THIS MOWER LEAVES NO CLIPPINGS; cats and recuts cl itm into fine parti- 
cles blcws them down to grass roots.. No more bagging...eveil 
* Clippings become FREE Fertilizer every time you mow. Automatically recycles 
nitrogen -rich Clippings into 100% natural, orpnic lawn food! 

* Original, patented blade and deck design. Other so-called "niulcbers” are simply 
ordinary mowers with the side discharge closed off, 

* We budd them io TRQY-BJLT standards, with 4HP Briggs & Stratton engine 
22 M cut, front whed drive, single-lever height adjustment, best warranty in the business! 

F5S**. t XS 1-800-776-2700 



Send Today for FREE inf-nrmalianE 

S isqft Mail Aa ct call TOLL* FREE, wd w c t! tmh you 

fr« IfifonnalfDa all jboul the wcirKSrrfij] new nverwer t hat miLcs 
Eiggiog Mrtwtfis OfiSOLETE_..iiiduiJini Mid op spadii 
OfT-Seasoii Saiirp Offcfl 

□ YES! Please send me the whole story of the 

a owing TROV-BILT Middling Mower! 

Nmt* 



Why Kpcnd the time nd trouble to 
bag Off like Gippingb — {then Uy to 
get rid uf Lhem!> — when there'y now 
such 4 better way? 

Troy-Bill Miuiufydorini; Co. 

102nd S L &. 9dh Ave., Dept. A2149 
Tn?y, NY lim 



AAtf i-u 
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MELT METAL! 

Build s I Jirgh-lrrtip furi-iJf e! Well ilumi, 
num, bri&s. iron, murol Pour injoli, mjchinc pir(5 p 
Set u|i campMe foundry! Bwl&wh complete plans, 
how-to, & setrris! Mi^hetf quality! Dr si sdetliwn 
IjOcJfS yiju’l I find anywhere! You ran du n. too! 

POUND IRON! 

fil^tfi-unith pi jna. lools. projects, and much more! 




Build a metal curling lalho, shapes, milling machine J 
shrtt m«al brake, bandsaw, more! Learn Eo restore 
machine took, spin metal . c Icctroplair, 
jj apL wrxk f moro! Buildone-Jungi 

rfll Lv t S as rrwtnes, steam Engines, un- 
Wl SI . yfLli - Ki-Mbfic app-irajyh, 
pllSKC^ more! Leam secrets of old 
ihcmical p^Dccsici. stram 
Ciit., magnets, perpetual 
I JE 1 1 mution . moonshin#, njf»- 

\WWi Mf VfclM ning Iftree phise motors 
ff 1 1 ' ’ II on single phase,, moffc^ 



, mort^ 



CATALOG! 

Wnd % 1 .00 ft v your pet pan* 1 
copy of our gianl | ethnical 
hfiiAi catalog! Hundreds of 
qu a Irty bools 1 Yoa/II be 
5aitltf*Ctiong.!uaranleed! Wnie TODAYS 

riiNBSAfpTjBLiCATi 6 NS“l 

* Box 1 2 EMFj BTadley !L 60915 \ 

| Q Vrd a !«hnif Al Bouki CjLaIor' il.W nencloud! | 

| Name I 



I 5L!«I _ 

L-'_, 



-SttUr- 




5tiTt ifpurwvn ccrpeE ctrjr.in^ buHmeis KM JAY wilh 
ihe ) IlflOfl 1 carpet sy*berti fmn Wiird fl ten Csfi*it C itr. 
Evpryunr rurifr. ppeiAMFcjTpel care in I Inmcs and 
Huuincastta Wi 1 131 shmv \ .-■ll Eraw yuu can mnkt extra 
inufnry Sovc murav, too by Join.i!. ytriit uWIiCafptit'l 
with L he JJJDOG-thc same portable machine many pros- 

ThEA- «uiunr xuifl] grade manhpw in no pacers 
attire rmtu] It ii j 
two- vacuum 1', - li:m yrllti 
t iO^prsi pump and 
welgii in ill 85 Ite And 
aacpaufn Ji "^32"'t3-] ■" 
Wb'yw used the film) Enr , 
10 ytars 1 De ynut own 
tw-srt voui nwn hour* 

LiSth ■W'. 

Fiit ihun* iibosTiumurL or 
to onJw 




Cci 1 1 TOLL FREE 
1 300-284-5265 



Enlarge Projocl Designs 

Craft Projector is Simple! Fast! Accurals! 



Proficti wi Id: Drawing, Graph 4 Tnchvg Pipit, Wood, 




*id| u al ahlfl mft* aMtf g*fi by Inctloni. up to 27W lime* Ter 
1 trn *l™ yog wImM Copy unllmiSMd Idsu fat CUFE dfrftlgflft. 
Enlarge pftllamB, ritftJflfti, portwti, itih lifu, landscape!-, 
t hdloa. i kid*, design* Ml cblna, and |a*4l^ PfGfrGto *K 
fl^ani coinr? Dow noi dtmtg* Qnfplml &mpl* inairac 
hunt. Usn PinuMhold currer! aid flD wall bulb Saixf 
$ 1 9.99 pigs S2.B5 BhrDpIrig. 30 day rhiX^ay fU tTMiMni. 

OTM#, mi gwarltu. Aina. HlV, iHffl 




* ft ttw daft I llrodv hart # py-odud 
FI pewtoft vdu wldi i pfDiBfl 
money-mail efi 

* III design POWERMAC ICED adi or 
dlrad mill la Hood ywjr maNbox 
(■rttfs Lath, cMcfci, and nnniy pdm! 



Fur 15 ydfln I Petite »wh more bun 500 <**w 
ewntAtaa ttidcwb EHtmas^™ d» nKpkxjmg 
mwltotp«c* U|H-*di ruv« ^wwn - tor mih 

,Vn i" c .-f niillnrs in 

Gt' your ahflf t Ql Ihrt ttmlodinp f45i bhti rJdlar 
indLBSry I'll thaw ygu hpw =1op-by-rt^i Qno cf^r.1 
nt minn «A! uwr E5 miiiior- do^ars wodh of prod- 
uct! trim my help Arwher iouh m 1250,000 per 
*wk' y?D nnnlhpr TRIFLED Tii» cmil DfdW SilPS- 
ufting trft i d«^h0d 

Tine mtyiniapi ai my is yean -or iucceti. Te 

PM* iw my brathun und cq^tt visit irWFDfTTuAkm 
P«isfl« »nd 13.00 tv; 

JAY REISS ADVERTISING 

160-0 N. FAIRVIEW 4243-PPl 
GOLETA, CA 93117 (805) 683-3992 
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Popu/ar Mec/ianfcs P/ans 
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noli Top Desk - No stai- 




gia buffs wifi especially ap- 
predaie the always papu- 
lar roH top desfc lot both 


- --tH 



tique style is cherished by 
many. Makfl one yoursch 
in Iite$ cheery and take 
pnde in Hits charming 
TwWoorm Vou bulW it as 
twb separate urds, abase 
and a roll loo 
[PM- 1736— £6.95! 



Bookcase Wall - A lloor-lQ-ceiiing dream project Ehat makes your living 
or larrup r«m appear larger. The shelves aie i^-tnches deep, ar*d the 
five cabinels can be adjusted !□ any width. Great for displaying cr storing 
your tine Items (PM-iOOS— *6.9S) 



For more greet plans, send for our catalog. 

From loot boxes to outdoor sheds, a doit cradle to bookcase 
w&ll, even a two^ar garaga or PVC furniture. Our Catalog 
has these and hundreds more from Popular Mechanics. 
Only $2.00. 

Send for your order today l 
Make check or money order payable to 
Popular Mechanics. Box 1014 
Radio City Station, New York, NY 10101 



Craftsmen 1 ! Work Center - Actually two mobile units on 
wfieels—atool center and deluxe assembly bench. The bench's 
grid top provides plenty of btfng surface lor damps; for non- 
clamping tasks just cover with plywood. Drawers open on either 
side of the unit The tool center holds many power tools and iheir 
accessories. Complete plans, ins^uctions and materials list. 
(PM- 1760— $*.95) 





CLASSIFIED 

ADVERTISEMENTS 



Sqphi# Gnonffwici, Clarified Sailfts Mflnftgflr Dotfbr Noliru ClnssifM S^mcs Manager 

Hans: $a.£5 fwr ward paysbte in advance satch b^rttotL Minimum Insertion ten words. 

Bftld feofl capitalized wards — $ 1 .{11 per word additional ^ First word set U? Ifrrid Face at up extra charge. Zip Q&de tVwe . J Ceaitensd lieajdhrujs m All fitiJd-F&ee 
Lltttn— i |&0,00. Screening — J5Q 00 Tfcte next available issue tu place an advertisement lb America's JJo. 3 Classified Section is JUftTE, The closing is APRIL 
5th- Send rercimanco payable end order co T^opuhir Ctasslllad Departmont , 224 West S?th Street, New Yoric Hew Yorfc 10019. Plaaw indkeote 

Heading under which Ml is to appear. As a consumer sesvtce and in cooperation with ottr maW-crderfidverp^ers who um post office box addresses for their 
corivsnience in handling your order, Popular Mechanics maintains a register of such mail-order adverrieers containing their complete names and street 
addresses- Advertisers using T -0 - Box number must furnish complete name and street address for our records. To avoid delay hi iht publication of your ad, 
please sand sample!? and descriptive material*? with your request If your ad does riot state etearfy what is being offered. 



PLEA SC NOTE; WE HAVE 142 CLASSIC ATIONS TO CHOOSE FROM 
FOR OUR UST WRITE TO ADDRESS ABOVE AND REQUEST QUR ORDER FORM. 



PUBLISHER S MART 
BOOKS * PUBLICATIONS 



SAVE HOMEY: tip* mat hrt£ yflu gat th# m^l I ram Sailing 
you* own home E&Q0. Write. Bach, 97M Chasa Bndg« ftd 
ftmcorairrwo, Ml 4*53 



FREE PLMC emCHORt-VHOTOS *tt) BOAT PLANS; 
FtSHKlSIJflFlNGIBAILlMG/POWEfl DpflfES- ONLV J1.«, 
tLOO AH HAL. WHTE: GlAS SAYERDQflY SKfPFS* BOX 
TBK GALVESTON, TX. TTSSWmi) 



"SHAJftPENERS REPORT^ Monthly Ntontettof. ValuarVe 
Tip* -&a«roM— Su^SsW, Used Eqjuionwnt. Frw Brochure. 
5*og Company. Dept PM*. P.O. 2S6S9. MlneeapeHs MW 
55422 



BOOKLET, "WiHUng YflUf Way Through College,' Telia 
How. 15.1X1 La* tftck.u’A&r., Bax 335, Hampton, Wgmia 
paw 



tffftAlSt ynur own property. Compleie Gu-Mbooh gives 
step by Map process ptes worksheet!. ^Isfecfiicm-lSuBrfl fi- 
tted. Visa MG 134 BS. 1-3HLBB2-B934. 



"HOW TO STAKE VQUH IHWG CLAWS 1 ' On Omm- 
ment Landslip . . OOLDIII . . SJLVEHII I . . Ete.ll> - Free 
Otiella 1 * Ft 4 ?. Dept. Pfcft, Ekibt 569. San Jne. Galdbrnla 
&S129 



LfiAHH VCfl CLEANING. Sartnroney, makamohay Eaay- 
lofglV?w. 4l*p-0y-Step iratriPCSfObB Shew yOU hOW Hutto 
JSV4 te; LiureFSeeu Induntnw. F.Q. box 7U4, 
BeltiiMiiumile. fhi w Vort 1 *M? 



"AB'i ■ - - "UfOEASTAffimG end PftSvENfiOfr. .. . 

"UFESAVWG IHFpfiMAlXWMI "**£" Debits* 
MBLLER3, 6505 S-W 21 Smart, HtflpiQQ* 



TIRED Of YQUfl MORTGAGE? WEXL SWW YOU MOW 
TO SAVE THOUSANDS YEARLY. f14_ML AJB, P.D. BOX 
71 m. DURHAM. H t Z7T&-1 OH 



TREASURE Hunting? AiitharUto T raasure Lraa- 

tte*»A*3 3*N*g» Guide Id* WMm Miktas Associates, 
1T72J 3JM Arbeta Suited. Thgcifgftd CA 9l*2 



HOW TO QUALIFY FOfl A HORTQAGS Wwnwtiw 0u«Eto 
RtA. Fmil ¥L CtAdft iha Self impteyed, 

Y(K4ir*el>, PLUS Secret T«* H2.S* WPC 
Mfjrtgage. 5501 itel fradc Blvd. &ie 2t0, Cape CotbI FL 
3HH 



MONET FROM HOBBES R*p*rt S^nUdertiOn Gla*- 

antee mne Hal Sate#, 553 Frunr a.„ Fmrhanhs. Ae#lu 
W701. 



*LA*M StmOff Grpt^ry BihJ Phwi CAipml'M 

er (3.M. Enierpnses P.O Bex 65354. 5^E65 



INCREASE: inc™. happiness Fn» i*fo; WGi&4>M. BP« 

1*11. QuNph. Oftiarks. M1H 7A1 



BECOME A SALESMAN. Send ¥500 lor 'Sell-nj Made 
E-Bfly lialMflvoe. P.O. Boa KT55, AKron, 0W 44519 



YOUR AGING PROCESS CAN BE SLOWED! A naled 
fcmortr wlM hp* SeiiTfadkin gu^nteeci o* m?m ra- 
rundad. Send S3- 00 M.H. Simpaen, 1K4C^e&apfiakeDn^e 
Chesapeake, VA 25324. Depl A 



HOW TO GET AN INVEST Ofl THE QLKK AND EASY 
WAT, IT REALLf WORKS Si 2.tS TO? £AW ttOlMWES, 
BOX 145tt| ODESSA, TX 757W 



FREE htfwmfiileri" Easy wa>i te make rs-sre rr-way, earn 
extra cash LfiASE f?U3*A, 2W9 Divnoee. 

Northbrook, H. 00062 



PARKING PROBLEMS, PlrtM pacing made ^CMa 
Pi m *ep By #(AP ln*ttWH0dA Snrtd S5PQ in ftnm#»y # 
lafO*tPMilonS*ftHce, 1 1D64 kfef^ari Driwe.Shippefa^utS.PA 
17257 



ANYTHING from liM. money, use.. 5*rtd Wkfnq>. Ft&M 
PubMMniL 2A Pins Park Terrace, Waterford, n.Y. 12 W 



SAVE HONEY. Ttsc^vi^cte rpCteittfp pmriy. L«m ftiffOCF 
rtir^-Mof^ beet SwrifilefcSrtld 49.95 J.V.&KfMvilCO- 
R.0. flfflit 2501, Munctfi. IN 47B&7 



NOU&tWXO MCTBWMW Amuftiorwy npm® Noarty 
4,000 muney Saving IrprS. InlrUmSliun un Lirpaiing ^Lmn 
rennishmplxjniitura, ram ovteg wall paper, end » forth. A to 
l Jndaxmg, Hundreds rt llhus^ratker®. charts ST.Sfl Weel 
SMte. m 1. Bpk m Ellntel*. DE l9Wt 



SUCCESS! HONE V! PQWERi You can have H al; Free 

IhrtetuTO Trn**+. 1 WMKOupkk P-G SallgaplL 

iL§20SHma 



CATALOGS 



COOKBOOK CATALOG. BOD (.r^vrvtebiBj. Mwnmoth 

m*a, 0ck Fdrt Mettevray, Albo-iL TBH && 



RBEFKjLASS SUPPUES - Emythlng you need to tM4id or 
res?#r bowls r_prs. eimrafL RVs W?i+:;esaie Prices. FPfiE 
CMMog Let Dtafhbeter*, 973 North Rd., GnWcm, CT 
1^BO0h231-€5a7 |U-L); 1^O^64ft-B0M (CT>. 



FLAQSt FlAOS! FLAOS 4 FLUROlESI Free Calalog 1 
Liberty Fl^. P JO, Gpx 424PM. Rwfctjora, Wl 1460 

274»7C0t. 



HECmuetAL ELECTHOHC PAHTSi piirs, nwtHS, sen- 
sor*. lane anp mom. Calatogue- UtK> Bo^ 24M1. 
Vjfioouvar. B.O V5T4M5 dPMda 



SAFE CATALOG 41 .50 Hftfcrn Safa A Vartl, P.O- Box 51 7fl, 
St toy-*, MO 63139 



FftEEl The BeFt Ptwio E^5pmBfi4 {^teJog dmcnbw b«S 
iiiijsirELiijs thoussoOs of imcuing brantf neme end wifluft 
peoduci? frjvr rhe phete hobbyist. Am evsilrtrie l* the Frae 
Video Catalog 111 ed *.1h the tateel aacesaortee evJ sjppiws 
tw tfea vidao eeffiusiaat. Order one rw tKAh. Write Ported* 
Camera Stwe, Sax 630. Deti PM. Oedw Fallii, lA 56613 or 
call: HKKF563-JW1 , 



SOUTHWEST SPECIALTIES- tf i^mdablek GUfy 
UWlm^ed. &?i 1P7SPM. MH, NM A?046 



FREE BUMPER STICKER CATALOG Sard SASE. 
Dntingurshed FnxmcBfl, Box 7Ml r Hamptssi, VA 23666 



AUTOMOBILES 



1334 OWLV H CNROHI PtAWe- Auto Parti, Motorcy- 
tVfe inesrpensJvts. tuv [FraAl Inhsifmifrlpa- <3imma Finish. 
Bos 2255, Wrtdorf. fc^ytond 20&J4 



SUCK W. I31.BEAT ANTOWE-i -bOO-51?- 7M? iCA 14C6> 

BAJ SpfriMw, Gp« 77&1 S#n toa. CA 



IS FTtrue yoo cen buy loops (of ender S200 ?hreuph the 
U.S. Governm?^? Qrt ihe 1*0* tOCteytCUH 1-7QS-74M142 
EjQ.TISI 



TWM WhoteMte Pn< Ihg Cairtogi* K HOUGH, p.0 SfeiK 
340, Htuirj-rer, IN 47?4^ 



GOVERNMENT SEIZED VrtikJ® fn>fn * 1 » Fanfe. Mpr- 
tadiifi. Cpr«5i« dhewsi. Surplus. Buytrt OuKte ri> Wf> 
307-6DQd EkI. 5-20C24 



SUPERSTAHT wHI sfart ear^trucas when eiachonic- 
K.inndjrd jg^rtloo failed Frw cataloiffue. Peter tp^|. Boa 
3304, StoM C4lgwy. Alberta Oinasb ^ 



SAVE MONEY when buying and tinanegn^ a new ck u&«f 
» FamphWH.Dft ElUrt Ej’iBxpnaw. 1064 dt^™?n Aye „ 
sm DiOtfO, CA 



GOVERNMENT SEIZED VEHICLES from VM t^^rttes. 

Marcewf, impertg.rvg«i ev^iMkio F*r euyet'i Dukte &aA 1- 

9«™>Ai«j-exLV^» 



VAPOR Carburetor Tuples *4PG. Free InJormation HLA. 
R2 PV, Gowling Graen, *4055334 



mOUBLESHOOT yger G M. Engine. oompOiar Infteuc- 
1km iaflS-D^tibte Engle. Be* 5Tt Gnm^pc* Pel*, Mich. 
49331 



HYDRAULICS tor uCfrrtrtibtei. nil from trxfts. triCtfrvOte. 
Hycm>-e~L*cSrlC. 4S A ppietoe. AuSuMfl, MA 01501. £0fr4S2- 
»1. 



MOW TO SERVICE THE HOST NEGLECTED part oi your 
ear. 4a. Hairy Martin. Seit 4*1 & Shreveport. LA. 7H34 



DRUG RAID SEIZURES: Buy Qirt Chafipl Cws. IrtKhs 
Vans, Eclats, Conputefa Wole: Strizw**- B ojc 4309 AT 
WeetCd^Ote. CABITai. 



(Cendnufri ei nerf pejafr 

POPULAR MECHANICS # APRfL 1 990 145 



STRESSED OUT? KJh SfrW GcwdOff'’ F«n pemphlrt 
Shown hrtir. *3.95. Dewifl 7055 Hb4lywOed fll%0. Suite 
77*PM. HolWOSSd, CA Bfflffia 



HOW TO BUY A USED UQHLE HOME Free infonnalion 
Lately. ZUQ-P SlR. 566. ClairWuCtf. FL 34323 



BOOKLET Travel french. ‘Hebrew, Spancsh 4* Pag® 
"Q*ttfcfc*d"_ J10W HOViM MurtheJI. S Ememon St-, 
Mernton, MA 01 756 Meo-PfcrfH 



LOCK RCK DESIGH MANUAL I10QO. Pale FteeOurte*. 
Box 663, 5an 0 ‘uno CA 94063 



BOOKLET ■ Ciirts lo Live aod Retire in Artrate end Na* 
UstlcaT $0.95 Pa J Pub Co., P.O Pa* IEA2 Cartsced, NM 
9flS20 



REVEALED! 5*7*4 Of tfi* ^ 1 ^llllO^ , «?urir^ ■ , FrOft tafiflense- 
linn Prnfil PdtunlialS-PM Hiirnar Bey Rd .. MacTHf, ON. 
Canada P6C im 



WANT FINANCIAL WDEPEWCNCET Super pre-fitebte 
bosinesaes No fsorlil- Guaiimteod free infe Bwt Lite 
Boots, Pino SI., Morridgs^otK Ml &496T 



FREE GOVERN HEJHT HONEY d^r 200 flowniment Prt> 
gjflrns, 60 pa^e bookteL SwnI 1700 to Money, ii 
lohgte£»o«i. Longmeedcpw. Ma Ot iC 6 - 



LPVE, DATING AND SEX: WHAT TEENS WANT TO 
, KNOW 49.95 poslpaid. Mailbox Club Boons. Eager Fid., 
j Valdosta. Ceorjm 51 663 





















wrowoBui 

[CwfflnuKl trnm jtfvcedmg p>Q*v 

ERJY □Dvemipeflc sailed A sbfplui vehi&iM rrwn Hoc 
Fends. Ghmye. etc Few into caK PtiCGj 64M(Jii ext 
00? 



CARBURETOR ENHANCE R. Cun double mileage rctifr, 
full powref Fiftt Deuila Eagle ReaeftfCh, 1 -SCO -563-1 756 
I [60*^426-7229 



LEARtf TO REPWR TOUR GAR 1 R^Xiir GuKk- HQ ¥\ Ofr 
tjiperl Saivfl Dalian* Se^d 4i4 96 Chambers EmBJpn&s 
*12? Dwelrrwr Aw., Bron*. N.Y 10*66 



SEIZED In Gowrwwil N&rcot«;& finds" Automobiles 
V«a Boats Furniture THouhuhJ* gLherilura Buy 
CM Cfi«p - flswll tor Big ProW Frpg intgrmelJDn: 310- 

45H(»a E-t Aigaa 



NEWTififcp Enfimter Krl Incnumm (%H*prmancB Chryi 
lei Turbos 5«td £24 95 + $2 0G 5I1 ipJYr^ To. 55 

Technologies p d Bb* 649, Keego Hart»r wt *km. |3t3| 
mi-mi r 



SPEEDOMETER PROBLEMS? Lo4rri hdw lu dughDie 
calibrtie and dwb 5®ve Hiw, money. h&s*^*i Spewtonv- 
eter sendee Manual. Frw Testing f doI Included. ^ 95 to 
& 4 S Enterprises. N 1 53£4 CinciimCH, Spakqr*. WA waifi 



CHM PB . mar; madfl, »Kj in swap m«ilB, IfcLB m»rWI. 
mlovvign. four FSb-27‘| |h«lv SI 000 pris S3 CG shipping 
MAM Erflcrprrae 327-i] Filmd Gertil a San ClflmanLe. CA 
9S572 



5UCT » P-TJ-t ENGINE TREATMENT »1J» W* 
Ordn- Carrpjny PO Bok 3064 Warm -lilei PA 36974 



GET fflLOOOinitealraffi yOur tar " Repon S6.W Lufc*. *053 
W Ogd*n. Naperville. IL 60563 



PRESERVE TOUR COSTLY TWE&, Lneapenxive Eerily 
burf device Fine Tubba lire pr£au*fei baud dh individual 
wheel ld*di Plana H 75 4 SASE ' J.C B P O Box 177. 
Eddington. ME 0*420 



SUCK SC- METPflICEMEE SHIPP1HO. i40IM7*754fi 
B4C Enlarpnsn P.1 B. Bb* 6530 Clarflrroie OK 74017 



DFSCOilHT buying dub nxMl American madene* autofi 
bph 1 nudka $5000 above Fa^lory IrtvbIC# iS25 06 reegua/- 
anl Hi A ahcrvrt you ho*J Dean Cook Bore 7565 fi □ #7, £ 
Stroudsburg, PA iBSH 



STOP CAfT THEFT. NEW CAR ALARM »$TAU5 IN 
MINUTES. 5 YEAH WARRANTY. FREE SHIPPING 

AUTQCQUhL *174A S PARKER, SUITE 117, AURORA CC 
INK 



FUEL TOUR CAR WtTH WATER I byil^b E'eA^ irWG 

hydrog«i and okygen to toeJ your wfitda No pdiluHon 
includes awiembiy and insi^^ipn in^rudtonj? piui 

S3 liSAHfr CsngA k^^i FS'DShjil«!I ESIyrl '56 CM Ld* 
Angnln. 90QM5 Hurry 1 Sup-plv Li'nited 



PARTS WASHER, ponac-H? 12 toUDC Build US or 
OTipl*lB plm fiw tpmplflb* J4® CBM-PM*90, 245 
Mjirmna. Johnaidwrr PA 15904 



AUTO HJPPLEi A EQLfrMEWT 



ALTERNATDRQwiaraiar RBtHJlhhng BMSfc, Price 
HadHund Eog*wering, B&^ 2664*. lm V*nsw. NV 49136 



ENGINE OVERNAlA KJTS-: WHOLESALE CATALOG 

izm Engine Service Grmip. Dopi PM, Bps 13053. Unvr»g 
Ml WtfDl 



COHVAJH PARTS ■ 6000 f»rU HI 400 page dialog - Glarh 1 
CORVAIFI PARTS Poe., Bo> B ShflltRim* Ma 0IJ70 r*l3- 
625-9 776J 



flOOY REPAIR VUCOfi . S19.K Free Di«hu^e Gab 

TrunglB Producinni I-BOO-562-M5& 



GAS TANKS Nh w QM Ford, O-ryaUr AMC m atOdN 
I *00-733-5626 



ELECTRONIC BREAK THRO tlGH TE$T.., AUTO- 
TRUCK.. WOTORCTCLE^ SOAT^ AIRCRAFT All witt- 
QtHCK'TEST Mylti Purpdsa ^blipge Tdinr Unique Wire 
Pvrcjpg Clip 1 Kandy Teal Prbtn. Rfl/iyeS 3 lu- 25 YoJlS DC. 
Said SEuie in*ca1eE. Owe* Afld Easy hm*-up. Am*ncan 
MidfrUFEtiilE GUARAIJTIC :3endji*95 - 3-WS + HTg 
Eteclropic Syrjtnr™ 4nc Te?tar Di^iaiO" 634 Cedar Slr&dE 
Pochlnru IL 6110? 



REFRIGERATED 1 AUTO BEVERAGE HOLDER F'A all 

vDhleha air tondilidning venla 15 96 eae-h. £.ti;> aj - £2.50 
SSH BJflCh. brown, blue- l*n red or gray Aulq^Bov-Frig, 
PC Bdk B125 D-l Vim Nuyi. CA 91409 



AllTO SECURmf SYSTEM irqm Belgium. BLOCKSY5- 
TEM^toiaGaloneJ igniton Interrupting, auromalic aetivdr 
inrvcode ttKtiuitiwr SS^tt SAH HTIDHUTIC AUTO 
ALARM- 1 1 DdB , Aulpnalic ito>ad|.j S f QO+UW BOTH- 
IiYlereonnectable 563 ^SS 54 M Add tax: Ecanbmabe 
Slwwinfl CfcJft. P.O. BOc 3996. cneUworlb CA 91313. 
£uclu«w distributor 



WVER GET ANOTHER PARKING TICKET, Fnw fam\t 
Rebeciita Ti«uwfl, 77 Mym Str«M fHPM NcknnviHfl 
Ohio *5764 



MEW ihwiliOh fMirnpa gaa tor you 1 Don, nl I rhn work lor 
fu u’ fffii delaila Ou Grip, 5594 North Q. B T . Suile 166, 
Orlando. Florida 32B1D 



H PROVE PERFORMANCE 1 GAS MILEAGE 15-25%, hd 

poltoElDfi, wdand enoina llle reduoa pmg BCAtFACOclone 
Rooster. Hl¥ inatflilil^m 3DHday nton«v-&flDk g-uarantc-e 
HRS + S3 Shipping GdldrirtgA Son 1»* Pl«Bid*i Pidn. 
Laa Vegas. NV 49HB 



REBUILD ELECTRIC wiper W*1 winpcw rapialcr 
Fan AC blpwnr moLwr Stop by Stop Rppk Price ACM 
Technologies Box 4560 Lego Wsle TX 7H&I5 




BUILD BIKECARI DbIjiIsPIvId See Any Populai Science 
Maguma daaairifida 



WOTOWOOIS, MOTOflSCOOIBn 1 




GO KAn I EL hfimblkn, ATV i Kita. Paris Engines Lowepl 
p-rion Largaei Se^aciion. 60 Pag« Catalog %3 DC 
Refundable Kart W*Hd, Depl C. i-6il Mentor Art., 
Pvainfluydle. OKto *4077 



GO-KARTS Factory (hto Cl r«K S3995 10 5239 95 fCtyij 
HitoJog Si DO Sciwruadar. P 0 6 pk i*£ SpringlEm^. PA 
f«oai 



HOPEDS, Electric Cars, Plus Parts Manuah *WBKnoi 
Unique CeLelog S3- 00 PerToi nn*icc Speedway. £616 
Algonquin. JaeKKmvilN, FL 32210 



WV*nOto t nAfrt GUDIM 



NOBBY HELICOPTER. ultraligJd Higto suator Simputied 
construction Mdlorcycle engine Brochure £5 DO 
PCL7NOVA Depl PM, 5ainl-Remi. Dumc Canola Xl 
2LQ 



DiSIGN-Bwid: Airplanes Haivg Glider; Simpliftod pubii- 
calKms brochure $ 1 00. McCoy Aircrah, Suite 243. Boi J. 
MviAenapn Brtcn. CA 90266 



AIRBDATS Howrarall Supplies- Gdmpiei&d ModHb 
Flans. KibL PnopeiiePB, Engines Calatog S3€D SpodscraH. 
Boe frtoiw*. Maeher. OK 7*655 



WORLDWIDE HOME BUILT AIRCRAFT DIRECTORY. Grtr 

250dHlgna Photot speorwcBliana S30 -Catalog tl.Spini 
Pqhlitalionii. Kct ?3*1?-P Tpr;wn, AJ 55774 




AJRBOAT, UlbelNyht, MAnYM propellers CnSatog £3 DO 
Aahey Propeller. 65 15A Old Denton Rd . KelHi. Texas 76246 



S¥*£E A ASmCMAUTi 



NASA effifittmi. tdyt. gibe, collectibles Catalog £3 DQ 
Relundable Coltodor T reoda Box 36i. Dwylon Ohio *5409 



BOOMERANGS - - - MLTECM OtSIONS- in E r*dipl* Rfr 

lumti i Worth 5 Beat Catalog FREE! tJoarmi ring Man, 160£ 1 
H 3rd, Monroe. LA 71301432? PRO-RETURN 1 



BOOTSTRAP l^TCfl fFFfCT! Irwrti# propplaidfi toth- 
notogy brHkthrougrt! Handbook f£A9j and domonslralion 
Kit 15731— dr gel bH 1h toe HDD 00 Cfll 4KHJ 12.00 Pi nWel 
P«h Tacn eyXog^B. po Bw^ 5*r Pornona. CA 91766 



HCVGROLAFT 



AIRCAfl powonsd by an ordinary home vacuum draw 
molor Lifls 200 pounds Hid* hgveccralf proumd \w*na qr 
achcHjl ri redly w or ksl Plane and pholOa.56 95 Air Car, Ou - 
IB22M. Newpdh Bfi«h. CA 92663 



HOVERCRAFT Plane Ad Sues Caletog £1 00. Gnivereod 
Hgimrcntt. Bd* 341. Cdrd grt, IlknoH 01342 



AERO-CAR Afhumg ttortroaq built easily 4ith ordinary 
toefa Lawnmovrtr engine p-ow^r Carnes one man piue 
Howrsu Him iorwarel, tujvkward S-coways o^er land t re/* 
water CompUto conMFUcaipn plans and brdohiwB. 111.95. 
Anrn Pro|«tn Box 5111PM. Clin Ion. New Jersey 08809 



HOVERCRAFT plans-. 3 id *6&ip Intoi-rnfflion. 15 Iwfinwl- 
ot+e;. S&ned, Bbi 444. Monnw. WA 



H0VERCRAJT Plans, Pans, Kib Cstffiog 12 GPL, 2459 
Cormarun Rd . Dotrav Baacn. FL 334*4-1060 



KITS, VW plans Eras Inlormal^m N#dHHG. Twm+MuM, 
Indiana 47607 y&i 2-, 234- 1 120 



STEALTH Hpujrcrifi plans Ppsitiw steflring. brakes, no 
slip, SfMlI 51 2 DO Hjeek, 2490 Qrfm* Lsne. CftnanL CA 
93035 



a\HAQIOAHAjWEaJWPJT 



P^HJCE-RFIE SCANNERS. CB ■. MARINE 2WAV. ANTili- 
KAS. HPR, BOX 1K2*P«. DENVER. CO 00219 



MRCGTOR^S: S#cnt Soinw Pre<1ilW1CJBa! FedWil 
Agencnii.flK flwp Catalog cnB.Rqn54pPM.CdmrrtaoH. ffY 
H725. 



£S MQiXFIC ATKM45 ! Fraquencih. ■jt-iera, FM, amplif Khta. 
lMd*fa, kits, repaid i igh Mr^bFmai'ce aocsnbnH.CMddfl 
t? CBC1; 6di 3t5H>M. Phoenix, Al 66946 



SECRET CB rhunuali. mtTdlhc-aliDffia. accessgnef Clta- 1 
log S2. Selmsn EmerpriMis. poB fl!39 CorpLcy Chriui, IK 
TS4£8^ias 




SURVEILLANCE - COUNTERSURVEtLLANCi calMog. 
Cameras. rranshMKri bug detrreton £3 DO imfundafna^ 
DSP, P 0 IZTS-P^M, Redondo Re*£b CA 9qt?70 



BUGGED? WIRETAP PEP? Find out tmV Counlermoa- 
sur« equipment eatolog St Capri, il«JrgnipB. Bdi &8SR, 
BiyfHito. CO II 122 



ROOM SURVEILLANCE TELEPHONE £U 3 Phone T*p 

Catalog 1300 Lsiim E^lron^ca. 603 Elgin Muakqgee OK 
/ 441 J I - 1 -BKM533-T AF'S. 



ASSEMBLE ELECTRONICS. Eem *hlk you We 

supply cpmportwnis P»ym*f¥| &efiT Sand »et1-addieaaad 
damped envelope DC E^rdnic*. PO BO* 25*0, toeMkiny 
Pa-t.. CA 91319 



ELECTRON xnr Trachwifl Transmitlersl Va^a DiaguN- 
rns 1 FM Trmvrtinarii Phone Devicea 1 Deiectwi 1 Morel 
Catalog £3 IYJ HAND I Eleanontce. 0ox 25647. D«l 28 E 
Tempo AZ AS295.564 7 



MINIATURE Electron^ hhe James Bond Cwstog S3 00 
•Retundebln F4P ttoerprises. &qj< 5l2Ti. Paid Alto. Caill 
94106 



SURVEILLANCE -SEND 12-00 FOR INFORMATION. MTS 
INDUSTRIES. 9001 BE LLEV1EW AYE., KANSAS CITY, UO 
■4114 



coMvrens a software 



FREE Pi-ytf-BniV IBMul ^ AputoLiTRSflO r. CDnwDdcr» 
EZRA EZRA &3X SZ22MAP. San (hego. 92106. 



BUKP itour own Mecrfilofih and haw 50%. New book 
shawi haw Fm mlg. CATMAC *. Bdii GB ?00. Portland, OR 
97268 



CREATE DOS UTUT1ES w%lh Odbug Fh! UHflU pn> 
yrama C On hjI hIp inaLructinns. £10 D9. Kilt Sofullana. 2?l0 
W!l*Fl.*e 4 713-B. SlriLb MckifCA CA 9D4EG 



HARD liyne wdh Basiet 1 0 Pr dflrurnp. lild SNlHWl»itHi -ge* 
you aurtad. £5 OP GTB Bok 1928, GiUetbe, WY 82716 



PC STEREO AaiRTlR-CfertiiecI computBf to itereo for 
lull wind Easy nr £1 1 95. AsMimbfori |14 9& Wflrninly 
□PC 864 Red OiA4 Dr, Murray, UT 84122 



VHSVDEO 

Mo^tOAsaa 



free CATALOG l mo*h* Ciasaica on VHS Th04Mjnds 
Available' Art Rqx 64PM Keekw CA ^&^0b6* 



LEARN BOARDS 41 UNO, v.dea— S2* 95 the Compute 
Rogrr, «9 BirrJi Circle Ant.gp Wt 544(W 



SAmiTlE TV 



FREE DiUtog - DOHl-Yautrtll 5 dnm AD— 60% Lawml 
prices eorid widci sy&iems upgrade? parts SKWTSlOH 
INC.. Jdl ? Ooilegewey. Fergus Falti. MN 56537 iatw;i33*- 
6455 



free details, install it yourwjfi ^ E o m«crw 

mstrucEmna Damplele syslarm and upgredea -Enjay MBQ, 
Cintmux Snawi rne The Mbv^ Channel and mote' Drbnek 
SateHi-leCoewnu nications. Box 264-M4. BcIwthb. New Tort 
ilTlMSBl Pt™ iJttyUfrlW 
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SATELLITE - TV 

VKOCtHCfl: EtoiW Your Own LwCgvt WwduhwH. 

Op&rttoC WHfflWI Subsrrplkjn, *CiE IfrGtoltot&irtM* ln#!ru*- 
none. Paris Ugl £ Cniuir Board. Only $55.06 (U$k Cheque, 
MO-To. CA, toneati, Go* 13S?, HsMa*. N.S.. Canada B3* 
SH4 



fTflfl &I.Y Gfto^v Sys*.*nw S3 00 FWuridrfitot Celling 
to fla&l. Anwritto. TX 79t1 A«91 



TV, vmctt * VBCO lOJPMffrr 

NOTICE: USE OF CERTAIN ITEMS IN THIS 
CLAJS3F1CAT1DH REQUIRES STATION 
AUTHORIZATION. 



CABLE TV CONVERTERS AMD DESCRAH&JtftS D&- 
COUNT OENTHfli ZCWTH HAWJH. TOCOM, OAK, 
HOLD, SCENT1RC ATLANTA- QUANTITY DISCOUNT, Qfl* 
D€H YD1JRS TODAY VC^U3A 



CABLE TV BOXES NEW EQUIPMENT 1 yt-iir nm-.my 
Ldtap-T** i^kh. Fi*e A=CE PioctodA, P.0 to &$£ 

Seed. VE «545?£. 1 H80>g34C^ 



CABLE TV DESCRAMBLERS, life** intf 

rtlO**. FREE 14 p*gti calling. Cebte, 1W5? &W. 117 
Court, Suite r <2€- Miami, FL 331SE BDCHWS-flQQQ 



CABLE TV CONVERTERS. Q*k, Stipnbfe;, AM n- 

hc Zenith ifldMJHy Gthettt "New” MTS Stereo Add-On . 
M'tfSe and VoKrfl^- Ideal tor 4G0 A d£Q Ownera ' Visau NfC * 
Amro. i-Hn-GW-rKS- B5R Inc.. 4ftM Bhu-D^Rim 0™, 
Eig*> L WS5122 



CABLE TV CONVERTERS ALL MAJOR BRANDS AVAIL- 
ABLE JERROLD, SCIENTIFIC ATLANTA. ETC, FRIENDLY 
SERVICE, MOURES WELCOME 14D04H4** VtSA-AK, 
EfcD VIDEO, P.Q. *6S ELKO, HN. 5S0OT 



WANTED msynti^i! used vkJao dub Into. SAS£, 
RAVWwm, 320 Vat-la 1 ' 1 :-? HandenvL NV ®9&t4 



CABLE TV EQUFMP/T 



F TOO i>anl some nr :he bean Price* cm Coriveiterg, 
DecwSera, call 1 -3li-9?frB356 Wte Kay* Jembld, Stutnae, 
Tri Mode, StwnliRt AH&nbc. Hamlin, Regency. Pioneer. 
F'UM’S* to r tjMpmQ cJ-iunnuiE.. atsd wff»*r equipment irgm term 
IS fcih*i. New Valuma O^rdt CpTOiAflehL 



CA Mf cm 4 TRAi£Jg^KfTS r FLAM 



BULD YOUR OWN ■ Tte^l Trailer - Film; Wheeler - 
McKOfhofne - Camper- Pickup Cqm#i - Plans - Faftems- Kda- - 
Catalog |1. Cwen-L. fl52 Hosedrans. to itOffiV. 
BMIftoiwr. CAtO?» 



BUILD YOUR OWN TRAILER OK&*tel Blueprints Ql B*B 
Snowmcti^Rtcraa^lonfti. Boh together design, h i bed 
IwjHm* {My Camai>«af.Ui!MY. tantSum suite 

it* x IS- bed. Qi feflh torS14.t5 4 J^SAR MW*SA. 

Choek. Midw«L QutfiMtra. PC- E3 dm 5£R. NiagsklflS. MN 
55343 



IT2 TRAILER PLANS Mtf drqrtta. Urilrtj, C*r. COrtNry^ 
lirjr'i-Slrrjrig Slreom n>ed eAUtf buHL Curipuner I Ki Is. Cate- 
Ipp A4.QQ (HMundflHflp. - u^-Ailh-.&. Bur. 15tQ7 S^lerV . OR 
ST30# 



BOATS, OUTBOARDS, TOAURS B 

Km 



BOAT KiTS - PLAH5 ■ PATTERNS - WORLD'S LARGEST 
COMPLETE LINE - 6771CK - F&eW&O m - ^?1b(3aia - 
Sulboats ■ T^mpjuntt ■ 1 .H^5*|w»Sg ■ H^cHwLp™ 

- TunnelhuL^ - Duckboa!a - Cuiv*jiSK.pi*Jn - Kn.'&kA ■ 
Ddriee - HUOE, FULLY ILLUSTRATED CATALOG S3 00 
CAiiffWilSSAQ. mdud^ SuppNrt C«l*l0g. ■ Fttwr. 

gls&t - RcWlOrt FdNT - BSCOVEF nd drynJE $pt}Kf buifLli 
roeiHM} - BOOK ■ Aniilcur OadltMisIdiny' Jrf.LC . 
CLAHKCRAFT, Ifi-F Afii^iane. raA*WMrta, NY 14150 



EVWRUDES - HEW liHfi girgAinS - Broods ^1 
si^ea . . 12 DO hftftd£rrvg . . 5c*ir MoCylldch *an& . . . 

Eteclra i£i ms*. fiiO Memc* Ftoad. LfnbrDek. Na* Tom; 
115© 



BOAT PLANS - PATTERNS - KftS - Hundreds o* Proven 
design^ 7'^’ - V^Td^Omw - Gvidps ■ Ksy*KS - 1 

Duekboali - Ddritw ■ PajsbDat? ■ SaSbpMn *teip?pbwJs r 
Sport iiiherfi - OiritWtifflpi* SI Ichenglue. Trurnundous $ev- 
mgel 165-page DESIGN BOOK - |4.(M AJHMAJL ladud«i 
Free EJoa^tnjiidng Supplies” Lalalug. BaaL 312 page 
BQATBUIUWG WITH PLYWOOD, HEW M Edft»o Offty 
135 ». 9T5I Ra^Kxans. S<m iBttfMffl, 

Bemiawe?, ca gflToa, 



ELECTRIC TROLLING MOTOR PARTS A SERVICE Fee 
ic*>- Au[IVM--rtd Sa-iviM.. Parts.. Mmn Kchl. Moturguide. 
Ptlueger.. ftam.. ShakespBare.. Service Ga^vljer Ufillmjted, 
>440 hoHand ftd., SjaftolH. VA *3434. l400-«a4141 ... *4 Hr. 
Tumer&ancl 



CEDAR STRIP CANOE nia "5 ens u^r^h^ri SI 0 : p t,* El 
Puntflngil- BOMir MriUlCrt, m2 Lyc^CW Fd- Kdtwtji, 
@.C . CpmIi V1Z2V3 



ATHLETIC EQI^ttfflT ARtfl BOGV 

BXJLPItjG CCXJR5CS 



MOEFt, Mipra Pww+ui Muscles * Iv^turl? Fran. Bgok4#!» 
Unlvnri. W4A. CWirod, MvhlgHi *B?40 



SAVE on Bod^but^mg Sb^c-emen^i Free CeiNog' 
Vmnlm.. Bex »7*P. Rud»g. PA 1 96uo 



HEW, edju&labie HAND and FORfARif STRENSTMENER. 

Send SlO e h*ndHl^ IKtfAbvlQfL 2633 

Utind* ROAd. HMfirro'* &C C4n^V1Z2V3 



OYM STYLE BENCH PRESS PtATB Send S3 0b SAL 1« 
Coita-Hiiis. ftd . YoungeJtor#n. OH 44S0S 



E30WMONTMLYSY MEDTTATON Learn * Teach □[heral 
£aav incofne! Sima relieving! FREE inforn^kHn W*?tM 
Enterpmsa, Proepe^i Inn, Hertfimar. NY 13350 



sPwrnMGGoo 



BEAUTIFUL 2pc Pool cue. f 1 1.96. Retail value *26. Money 
bact guarantee II not ttan^ied M^k' ei Impeaa, 227 Grand. 
AnatHlmL Ce 92304 



ENK MFCS. MOTORS 



wanted - Detroit diesel i« and «,a pwectw 
CORES. LlftK Pops Hitler. iSffij W-4S4. 



TOOti FOR SALE 



BOLTS, SCREWS, TOOLS, WHOLESALE; EWECT. Gear 
anlocd Catelug $-1 00 fFteFundableli. Cu -neJrji. Dept. 44, &0>: 
65. Bristol, WlBG&ft&ifi 53104 



NEW wDortwurkmg tw taLalog send *2.00 10 THE 
SOURCE, 7306 E»udinul D rt», SprlhfllWidL VA 223 50 



M CREDIBLE m Tbapott flam r $ U ■ t ■'. Y^ll 

paint, Puf?^ o$f Mr aydacfla. Many- 
oJhte si^s il VIi '. irPiAide^ ^tapping Money Sack Qai^rart 1 
toe. 1-fl»4264i» 

TQQL pnte n l and in^c-nlary fcr salt Fite on [ra. - ia"niaaiuri 
;ucha. und 1 tn^ea truck &a 4 heavy equipment re Blende. 
Phone -907-263-6215. 



PROJECT SUPPLIES - TOOLS - SURPLUS -GADGETS - 
Catalog si INVENTORS HARDWARE, Box A460-T, 
Armhi.irtv CA 92S12 



UPHOLSTEFZV SEWnG MMWES 



UPHOLSTERY Strong Maohines wrnr- Walking Feet Com- 
plete mdy 1o uaa-e*i^ SSQSiQO fhDtnpaon MckW Pw30i- 
AVAILABLE FROM YQUR LOCAL DEALER, pr o^rdiiwt 
iMrtr* ChiwYWi). Cwho Mto tot. PO ta ^Ift. 
LubbOtk. TfjMjq 794524PtMSfit. 1-apDY75G-7779 






HOBBYISTS mprove your LATHE wah trta ’ult+male looi- 
poit system I KS.^, Bo* T33C, Si. Joseph, Mf 4 J&&5. 6i6-«*ih- 
7950 



SMALL FOUNDRY Fgme^. Supplies Fren IsferMure. 
Pyr am*d P'rnriucte. 3736 $ngbi 7lh Avenut Phonnix, An jona 
65041 



STEEL Aluminum, B^asa- Sheet Bar, Shop Supplies, 
Plan* Write. CEt, FtRI. Bon Si3. Cameron. IL 61423 



BANDSAW BLADES Any SP^e, F»e » ter&lure <mg Saw, 
65*7 tHdewat&r Drive. NoHolk. Virpnla Z35Wi 



LAT Hea WD UB T IW UHOegY FFLOM ©45.00, METALS, 
SUPP14ES- LARGE CATALOG %2M. CAMPBELL TOOLS 
3STH YEAR. 210(H) SELMA HD., SPRINGFIELD, OHIO 
45605. 1-513-322-6542. 



+ METAL Cu*mo Lrthe SIRS, Tilg. 1504fl Proctor, 
>mtoiFy.CA©74» 

HAAE BRAND TOOLS BELOW WHOLESALE! SIC ChafL- 
^elloch Mak 1 j. rtc, Dlo&eoute, overruns alau ■ Catalog 13.DG 
(rafondAMel. Whdieaaiie Tool Boet76-P, Jeniaon, Ml *9429 



LUMBERJACK tbgjn saw ^wmlll^ £n wtoed Brown 
EngihtCin Oua 40. Weal FOlhi CA 35255 



SWISS ARMY KWFE Twelve toots In one' Smasors, cap 
lifter, hole pundt. pan opener, nail fite, ourk screwy, fie* 
eaatef. ioiewdnver. Iisn hook diagorgei, aae 3 blade, large 
cuEI-rvj odflde. email editing blade. 6 1 1 .36 dronda Carter. 75 
4 tm SL. tortngt^m. H.J 9?i s 1 



LATHE - M 13*36PS& 3Z.363 00 L^-vathI Qatelug 
H.0&. BU» 6ck S36-V, WV 25526. (Wl 

S©-3539 



CUSTOM TOOL BOXES gt heavy ^ welded eheehne- 
Ut3. bvlt Ip jfput spacHricaPwis For Jrteralure, wrtte 302 N. 
Wa/d, Lo?rgv?e«. TA 766&a 



SHEET METAL BRAKE ptent *trg* quMrty 4fi- flppr 
mocpel Rvati SfS. HYDRAULIC P|Pt BENDER ptans Fyab 
t>0 or tor twin. Ayto Wdd, fl.D.S, 5M. CWB* PA 

1762.-1 



CARBSE BUR SETS. ->2 put™ Ml Or 6 piece V iel. 
$39.95 Allow 6 weeka dMIvwy. Mnatofcut, Boa 902. SaAty 
-terbPr, FL 3*B95 



EWROT£Wff£ 



FREE ENERGY I Fy*t4** Motom *mi 0An*rMom. *4SA 
REP Pawling Green. MO 63234 



IMPROVE ENicientv H*M-A/C Dud SyaterT & mple Modl- 
rirahc^i. Send tZflD. St fl r w e ft v RD 3 r Box 430B, 
FafmingdBM, N J. 97727-9001 

INEXPEHSFYE, SUPERIOR, MSULATED SA.YUGJTTS 
A id Sola -luma. BiueonnN A Maiena s List 5'.9.95. « send 
SASE for ccmpiflle intormaflton- Se^r ms, P.0 60k 3434. 
Sanrtfflf. fjft 9771317 



PERPETUAL Mffiten Sote«l fc EncHini Rtpprt, 

Newsier ; Citotefl. «.» C^ aoj, &or sbi m M&non, wa 

BB35B 



Pt&tlCE your poeer biHl Ten *nexperisive ^ryi, Si SOcto 
ErwfFr P.0 to 1M. Meiysvilte. WA 9«70- J2AS 



SOtAJl A ALTEHNAre EMRGV 



BINLQ mjr wood Mm Drlailttd pi^ny *ynd $16 00 
Meal, Bax 7fi, LakeyKiod. NM &B254 



SOLAR ENEMY HOTTEST collection <H knIerTralion 'm 
print FREE DETAILS- tsanhem. R.& Ro^ 3l3, PA 

1SI4I 



SOLAR Foil High Qiuffitflv Slack Chrome c*> C&p(»f. Send 
12 0d 1‘c-f inlormat-ton. Price Lta?, and Sample. 0BR Sofar 5^ 
0 VtorraartwrY R**dL Sltflkm- NJ 03653 

SOLAR, HYDROELECTHlC. WIND POWER equipment 
CATALOG. t3.DC. U.S, $6.00 toratg^ WESCO. Bo)t 936, 
Redway, CA 95660. 



SOLAR ELECTRIC SVSTEHSVPis™ife IgiaCrfS^ PWkA 
Frae Cslalog' SUN POWER - TEXAS, FOB 2736 Freeport, 
tejfas 77541. 1409? ZSMM 



SOLAR panala yOy tiyild. 5wfr>d atamp Spl*r SfchSOr. 
-0909 Hayveniuroi. Grenada Hilts. CA 9i3M 

FREE HYDROGEN^ QXYGEN wplpr G^no^ 
usax aular ufrU Plans ir<t K I $15 06. Pair'd Power. Eto« 

B291B, Edfnontna Albe-ra T6H 2W6 



(NCREASE EFFICIENCY gt mtlW Nw4*rv. vnlh nur 
IheWiC^tat -WtM. -^ay SO install mjInSMOiyi FREE 
HFDRMATIDN, PROTO-DESiGN CDRP. DEFT. 5. 943 E 
Clark SL, Wereew, IN 46560- 




HEAT YOUR HOME WITH YOUR WATER HEATER, Elirn^ 
Cut ftp* bill in- ^Ull Me^nifcet P 

115.06 Send SA5E &0k 1 6370. Salt Lake City, Utah 64116. 



HOME CRAFTSMAN 



OUTDOOR fjworfte, Ftocfeng Beso* Chair, Gmt for 
Camping, fatid, Eag^ PMas 17.00 Ideal Chain to 9561, 
Brea, CA 32fc£2 

OVER 125 FULL SIZE PATTERNS! M^*ymakihg wutld- 
eo. glfe ioyg, noweHtes, household etoessones t M Sbop 
Sec.'tels' $7.06 - A&Mfite fp-40k &D* 7387, CkwiK, NHS386T 

"GETTWG STARTED WITH PVC PIPE FURNTITURE ” 

CBMjel. Host ^XS. TwrtatkJiy. WA 61876 



MAKS WOODEN TOYS, whlrk^gn, dw twpg, doH- 
hw4f?i. stock*, m^5>r ton. w^ibar inMruments. cratls, 
r*«f4te.ie with e^r ptertM, *lt$. bJW«4t-C4fl*}0fl St 004814} 
4a4-4353-Ckerry Tree Tpyi Balrnonl, Qhto 4371i4XJ69. 

FAV0HTE WOOD TOYS. Pens WhMtt.Catetefl 

r -W l Tpya bJM 0<?c 4»M Lymton. W*gb. H0?$4 

NEWI BUU> AMAZING UGLID PISTON CNGmC -r 0 rvi 
pipe htiinge- Eirey p^ns, Fr«? awtoptroMton A6C0. Br>k 
M4, Seminary, MS 39*79 

FUU-&ZE PflOfESStWAL PlAffS Cetete* *3 06 O-er 

200 pten^ ipr bailing Ivie furniture. F-jfrnhpnii Gmign?. Ing., 
CP-90, 1 M27 Etrnda^ Ait., Gtenvttrw. H_ 60025. 



663 EXCmWO WOODCRAFT PROUECTSS Fd^an . Fum* 
*«r«i ,fc WhlFf4gt3s '. "Yarderi:", "Coufripy", toys maraFCi^ 
lag $1 DO Wild 1 nld C^Hectign. PW?0. F fln ton. Ml 4^30 
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DC ITTOUgnf 



HOME CRAFTSMAN 

iCnm.ikjwj ham prccrel >iq panm 

STOP THROWING MONEY «iw 4y BMyeki I^S*rv glad 
CUM. pll^Jrc toi pfoTh-l Bit Id j “Pffycl* &l-ar«>n yeurbert ri-om 
WOOd and tflRii: Harttwiire prints SrtJtS 

RSCYClE CENTER POfl l':^H I jnnning Ml 4,H=M' *lHti 



CARVE YOUR OWN CAROUSEL ANIMAL. Aral Oiher 
How-To' Book! Casatog J2.00 iietontfabM Vebiul Pres* 
Vbs(hJ H. P.0 &DK 9?, N> »3BM 



log Swn£ plains in?od. Swing* po 1&1 

0rrK*wiy. P^nnsylw^mf l£®34 



LEARN CRYSTAL REPAIR. llluaErnlid bogk*rl b> prnlm* 
amnaJ ihaws now £15 95 Clewmll 3G7 Friendly flaai 
Burlington. HC. 27017 

MAKE TOUR OWN RETURN UNO BOOMERANGS" For 

plans and Pudwihq inBlruic Signs. «nd lift) MJB 
Publ*h«fl P 0 Bgx 275$ Baytown. IX 775&H& 



ACTION WOOD TOY PLANS, Gruvly Ball Mdumj Peitem 
Eiptafling Qulhnuse Bank $7 00 Bax 731 Lakeville IAN 
53044 



WHITE tdr Out uU-rlp merdlure. aluminum & MHl Doll 
Cfarhp Ca 33 Swan Si Bal-wiu NY 14G2G 

WMATUHE WISHING WELL iroffl meul Cti-hpltf t plan* 
and toiirueinM-i fclSO Wimalures. P O Bo* 26065 
TJKHWCtod Oh *5*26 



SAVE HUNDREDS AND BUILD FT YOURSELF!) CWr*M 

Piling IpH Sia^aga- ?hrd. Pisiform bed. Birdhaurji,F-raHtnr 
CorrapulerDesk, Wu'c ■ Led GriaSQldCk bed Send S3 ear. liut 
SC Tor 111 PLANMAKEfl&PMI. EQ> 736. tempe. AZ 652GG 



HOW YOU CAN TURN YOUR CRAFTS INTO CASH I 

GuaranlMd' FrMiOflSa^lS Wntfl LiJfawttri 279 S Bmerly 
Or #S7SD. &*v*rty Hill*. CA *312 



MAKE blur! pnd PicIvroCtoc*?, Hobby or Prnbl Caropkshi 
lAenuEN $10 DB Cto£hi Sulfa 61 1(F2 65 Blame WA 95230 



METAL FABRICATION FOR BEGINNERS A PROFES- 
SIONALS Cow*-* bnding mcipensiee naioria & working 
With |im?lKl tools Welding. salaty A much mprg $4 ft) 
Rin.-rcm InfprmalicK. Bax fiOfil (irwnr Fl I 02927 



GAZEBO Build yaur amt jr.3 faw-rual plana S3 DO 
HMfflkmpt, Ht 1, WmaCentar. Wl 54611 

UAKI IIONEY JIOSAWNGi 100 New. Original Dfavtod 
Lawn and Horn* Qmimeni Plan* E**y1d Hspr^rfgc* 1 S7 ft) 
pip; Jl 75 shipping handling Blake 4)4 Crecnil Dr 
Be "-niL Ohio 4431 7 

" " BURGLAR-PFfOOf TOUR HOME ’ 

WITH ln*kp*ntJrf iarsYto&biifl PVC *.■ m nrr, c*r* ivrth 
SECRET INNER CORE, F-arji S r -^ Han> ty * rtin R-* Jfll? 
S*ie*impqFl LA 71 1.14 

HEIR LOOM ARMOIFE. CL&uic design, euy id Iqlbw 
plana build Inr urafar $2CQ DG Send SC DC TO Juries Cdfa 
7645 Treeridge Court. ASIafia GA 33350 

DQLL FURNITURE, -rnmplele plena to* thighchAir, siltrollei, 
ple^pen. and cradle. Fria dolli From 12'-2€T Se*nj J.12 00 la 
TEK P^dducli Bd* 6020. Ann A^tBr MI461D6 



PICNIC TABLE PLANS Campulw -designed by Pralba 
fiamU Engineer lar superiur ihengllt 4nd tlyle AlTACbed 
benches. S5 00 ship p6 H<m; Bifli Me^ Ai 

6521^1 &1 




ATTENTION WOODWORKERS ne*iiui**!diy Vice Hcrfd 4 
4x4 peril up IQ lOfaei «4ig. Send E5 lb OiL Plans be*. 27 
New PUH15. Ohio *5347 



euno AN HBRLOOIfl Cwtpd lv WbodHoh «4 Pli^nii 
Fft£E falLMTOabofi SASE POfl «»1 , HIMUm. Ohm 45490 

BUU3 this BeaulJul 3CT - 5CT WAJII bung KMonnai Ehad- 
daw &■:;•«. Denned Plana S7 90 PO EkOK r 026. LiHI-Pton 
Md^chuaelra 01460-^6 

WOOD PATTERNS FDR TOYS. GAMES, CRAFTS €ala- 
log ,52. DG Tondu EnwiKJSfls. 274ji fossamar. M^sn>n 
V*|d. da SZ692 



P1ANV BLUEFnWTS, PROJECTS 



DOG aelf leedei edSy lb ±S«mi&4 pld^t fahd S* 96 Jhd 
SASE P O Hd^ 63*. PehJ n illmQhS B1554 

WOOD Swing SaE PUrn - 4 K f CXnsdniGUQA [SWiNji 
jir-rtc. Plflfb^n Dalanue E^am;- S9.95 For Diagrams. I2J 95 
-wiih Oeuiled IniirudkHis HYP Associdlea P.0 Bo* 334 
Pfainaboro. Ne^ Jern&y 06536 

METAL Ber-B-QFir O' The 90 s T«Y0 Slv^. ProKraaiona* 
Pmrta ST2A3 or S-rtftJ For Berth &J Pf«4, PQB n2S6, 
Odessa Tit tst&o 



COOL TAN SYSTEM Loos Radiant. Rd -eahing. CWFTfftTl- 
aplF tpnnmg nnelhad Plana $7 96. Cd4i Tan 13*9 MalPfcu 
Si Kas*un. HI 967T34 



RANCRUSHER E Ik trie Plans SiO Rotwi Buey, Bqk 

29794. Dallas. TX 75208 



A QKSAMTK WQfULSMOP With limp!* (teHQr. k»pt «Hl 
it a minimum 3200 iquana- lael. designed in Aianka rp bo 
alrQng and energy ePicnril. Full arxe qunJrly bluepnnla lar 
anlf 52*0DCfai S«t. inEludeBiluWihg A C Supply PO Ban 
210504 Alaska 90B2 , | 



B60 wnoker ptana. Compuler designed Pcriaov ItGGG 
per «r JCCC? 2t2 5 ^aObleslone. Utidlaid lesas 7EG21 



SCHOOL LOCKER DRGAJWZEH ■ Fiona, nay daCoHed 
:r-vkijclidfia Ofjral^ aviuslable ponobie hvnyeario year 
S* 50 Hentm* i29i w Cvna Bhcf Sr Paul. 55103 



PLAYHOUSE" with deck. sfa< is roaf. j»fa, owihps and 
^ndboK Easv id- buiin. gmai igr kids d ill igas. Compface 
pJLkagw mclydep prblBMibnal print, ingtrp^tipni »nd male- 
All FtSl Send 5993 ra Lwng Deigns, P 0 Rpx 241, 
Pnrueldn, MN 5637 r 



BEAUTIFUL WbOd Video Gpfno CetMn*E Wntl Sidra gu Far 
CanttbllefS A Ea'Ewa/e Full Sixr Plans $6 95 Vagel Ci^signp 
PO. Bd* 307 Oepl 12, Rivet Falls. Wl 54622 



OUTDOOR UGHT1NC PLANS 1 er ham* prolKlion and 

beiuty J7 Prpiect POB 3695 Kansas CHy KS661G3 



EAST TO BUILD SWKW6ETS 1HO PLAYHOUSES Olerlb 
Sid 00 Tgndu Enterpnsat. 2f43i Toa&amar. Miaaton Vifrro. 
CAMftS? 



PATW FUWkTuRC PlAhS' ekv and durable coRMrue- 
tmn Umbrella table I*. cKaif 55 D**»gr>l, &b^ 4gi Spiid 
Like iA nw 



HYDROPONIC Trim Slarai Igr Lei* Chnt|m« Trwt Larsfl 
PfanLi Plain SIC Par. M J g Da . ROB 4iT4, VYandlerd Put 
COflOaSfi 



BUILD A PORTABLE BAND SAWMILL i*mg molarCYCi* 
viheala engine InfarmaLmn lift) rplundarm -Inns $4G 
The Dawning Mill Bd a 50 Wirne«rile NY 12167 



WDaOBLIRMER ha; wa^r h^riuic* StwJY pH" Sb KJ 
Uluep iT I avlillble Ofl Emirpnae v. 735 hjpolK:-i Ohm 
435*5 



CEMENT Mixer PMha, » ft). Build Fm«n Safvega Mal*rh 
life trvformalhwi and LM dr Plana- Avulable II 00. Herkmd- 
able. JMS eo* 067. 0ondid5Ofi. Bit 7191 P 



STORAGE BNEDl&irn Type* 6‘ ■ U G«y DO » Vgvi*all 
Ddf-VlruCImh. Cnniplele Plai’&SAGD Frontier Lid , H(M Box 
41 Wallace. Kansas 67761 



MODERN EASILY BUILT PLAYHOUSE PLANS S6 Ck;- D£ 
TAILS BASE. Aman 3703 Ayrshire. Gun'er ND 27529 



Bfljb-G A SvPir in&ulniM Domff Hum* 1 5*rwj S6 ®- 
llluslioted Ceialo^ ENERGY STRUCTURES, 893 Wilson St 
Paul Wi 55106 1-9DO-334-914* 



POI? THE HOME 



REFRIGERATE wrfwuT ELECTRIC 1 Gas nrrtpntfHa 
wgrh. Anyudure Write Lub^an *. 41B*f* K^rpn 0**Q 

MB9HH1 



SOT Hburabbid Hints . S3 00 - JiW. PO Bok 64V 

LWigwHriL FI MTS? 



HOME SLKLWG A ffEMODELHCa 



CflBATE BEAUTIFUL TEXTURED CEIUMGS AT LOW 
COST. Send (5.DG Idr PiHQrniibbn CO. DJC En1frft.«ri Ol 
Rd«lria-.ar DeQl. 3. P.O Bui 5633 flon^Mtir MN 659Qi 



C A Bthill T DOORS 

UNLIMITED jualixm si M. Asb Odfe, AWer I* d&ui *t y!ea 
sciid QAh qi maple dd^erail dr^mir b Qxm. drawer 

cafimer jMrilB woa I ty hardware Catai-ag 5 1 00 Kitchen 

Wdric*. 6H Hwy 5 Nq . Mpunlam Hqm*. *R 33fc3 



OwMEft-SUMlt-n BOOK 00^^18' Land to M<htoJn 
JfC PuQhiti>ng &QQQ E Bonarua Boh 2626 Las Vagas. ffV 
£91 %G. Ill 95 



PECKE Tan ri^lvreni rlBt k pl-inm Warl.;ifcgi dmwm:j5 Iqr 
ceniLrx#r1mr. pnrnvi s-jC r-iiiai i35 CHECKTEN. ii‘4 Y# . : ‘rd 
Aw Cbkitmm. ON 4UD1 



PLASTICS 



CASTDLFTie Lsqtbd Pi»1toi Cr^atoi etair. c®ion Ft>r 
cabling, embedduig cd&iing, llb^UAUfng, repauing and 
mpraduaing with Qur MulU Makjh^ Supplies CaiiUxg 30.00. 
CASTOLiTE. Oepl 900 PW BDk 331 WdKhlflbh. IL 6D09G 



PLASTkCflAFTS: Lnrn ir«e flrl ~i iiwping *>«1h rjlnitiiriiar 
fun & praM Natural Idf ndbbynfll- L wo&tlA'dr* e Wt» 
yn.1ri.1ng iKrtieiquee 6 iqqi^ e«ih inviynlonabrdrfectfl; 
H2.50 Pliillicieiii Bo« RMktorti IL El itiB 



BICYCLE HACK FOfl SHOE IN TRAILER JtfTCH, Build -or 
teas dWl SI 9.95 Pltwa and roaleHial HsL Sand IS 96 to 
ACaR. Eton 22®S. San Dtopo. CA 9EH32 



PICNIC TABLE Build T&ur mm and aaftto. Mtoilraled 
Inairudlbn^ S3.Q0 CdLcia. PO Bex 296 Lilchkeld Oh to 
44 M0 



FIRE SiT ARTE M Ejl$.Y to PUHP 4 OPERATE* IDEAL FOR 
OUTDOORS, EIRE PLACES, WQOO STOVES * MOTOftSTl 
SELF CQffTAJWED SEND $5.0ll HESTER ENTWWES. 
51 13 EAST 2ND AVE_ .ANCHORAGE, ALASKA 4MA4 



BURGLAR Alarm iPratodtoh ttK b ndar 100 00 Mrople ana 
Eoey la bulk? Rbcytfa yow Motor &! Buy da^ernment 
StinAire Aula etc EeleWish Crodil gel Cmdil Card* Bladi- 
ikN inatrumtonfl tor winners only S7.DG lor ml pim* Gnry. 
16123 CrYS:aK 1 re*k Line, CeirrtDa €A 907DI 



CUSTOM Eiiy Ho™ Assembly. Compleie 

Rfana 53.96. MAS Pro^cri. ?7C7 LlPorl* Avenue. 
Yllpuaiad Indiana 403H3 



EXF IT- YOURSELF VIDEO'S by railed wthorM ui lh**r 
refi|» Olive r«alds Yiden a include aula disc and d^W brak* 
rBC’taeemem aiader and e'lemuar repair*, rebuilding 2 
bar ml catouf^iDta, latinising 4 birtet carburmora Au dlua> 
ttotinns on GM Hroduda Send 519 35 per upe to. Midwnt 
Vrdeb Wgrfcjhbp. P 0 Bom 574. Wmchealer. India™ 4 7334 
Include toll name and *dttm*a 



SO LAP POOL HEATING SYSTEMS! Dime I (rum nanubo 
tumr totlPfll It YbUrMK' Ctfll 1-600037-7667 Eiil. 15G 



POOL TABLE KITS. Camplele hit* g-r mdiiiiduM Gbmpo- 
nenl5 PlArtS, SLATES, POCKETS. CLOTH, etc @rdghur* 
%1 DO Altonr.c Bilhardd 2905 Peachtrrw InduirnM 
Bouiewird. ButordL G«xg*a 306 1 B 



ELECTTtOPtATlNG. C<?fnpl*to T*;i1trapti EtoflfCWJilfa 
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BO&-23B-5HW OP WRITE AMERICAN SCHOOL. QfcFt ffNL 
m E. MTH 6T., CHICAGO, B_ $06^7 



COMMERCIAL ftV£R IFtAMmG t*kc ypur sfeilt Lnderw^ 
lar labfrtaramanl fininruil avilnr gualdied appli^anl^ THE 
OCEAN CORPORATION, lCHMO PUKk+oy .icKnlgn Trra? 
7 MM 1-MHF331-D296. 



EMPLC7YMEWT V#Of?MATK)N 



HOME assembly Ele^Lidhid* aulbrnDh^ cTaPh lyprg 

sewing 4pply how r (3 1 31 351 -a 11 1 



JOBS, Any Biale.AhyOecupenpn indLfdingGbverhmgnl 
5;«e P-jQl.t Also Cnji&eshipB. Tugs. Ships Riye^Hali 
Gitrigi fipfjian-Uqn Work rngnth-riginwi mpnlk USA pam 
Overman Inlcmahun Ij.lXl. Nak-unwidr Emplnymoril 
DXiT CenErM, hraim 4711 D 



ALASKA Succeii Oppurl ii .Yulma hew gas pipeline, hnu:': 
mg. job hblhkes-markeia, liwng-tosli ^nor-e SID. MCM. Bn* 
330761. ^heddregt. AK 99533 



HELFWWTED 



QVEHStftS To Stoug OdUy 1 FPtfc Hal UNCPO. do* 
131 10. Las. Vegas. NV&91I2 



GOVERNMENT JOBS 515.9*0 - £59,33® ^ Hiring 
Cm 1 1 1 6D5467H&DQD p,- R-22034 lar cunenl ledaral u^i 



OVERSEAS EMPLOYMENT DFPOFTTLJ1CT1ES, EKbdienl 
inewn*. A new hie Free iapori. 1 Charseai Depi 41 Ba* 
&30B. SlHrfi Spring. MD 3090? 



EABY 'hYm.h' f SE mM.'m.i P* r i A^ipmbl* Prndutu Al 
Call 504-541-6003 Exl SL^J 



AUSTRALIA WANTS YOU! Big Pay> T - .mr.pnrUtmn 1 Naw 
EmpInymanL Handbook— 5100 InLernalinnjI. Bn* 19107 
AF WiS.kiftgiPn. DC 20036 



OVERSEAS ¥10.000 - $,75 000- Ffh Rnpart' 
EmlJtopnant BP^ 197EO-AP. Ind^rtfipot-S. IN 462^9. 



AUSTRALIA - NEW ZEALAND! Lulrsl QfcpwluniLy Guides 
$4 DO Mascor Depl 51 B*»fl3£ie Sirwar&CMing.MD 30907 



EXCELLENT Wape3 Far Spiue Time Ai^h4>iy Etty WbrH 
At Heyrrrif No Exp^rcfl™ NnMteri Ci-6 1 -504-6* h 77 7B E?d 
6314 Open 24 4-kHin. Imdudmg InurirJ.i, 



FOf? WVENTOItS 



PAfEWT AGENT, Scoll Rflnnay. 5253 Ewih &ilr Pli« 
Crumble MO ?'\Q*4 



PATENT AND DEVELOP YOui InvWIIQn Reg^lerM 
Palpn! Agant jauA L«»nHd frpteBSIonfll Engmwr Se^d 

Igr FREE PATENT ^FORMATION E^ry In^lar SPouki 
Hay* Richard L Mme^. t2 Parhjude Owa. Sint* M Dik 
Mill* NY 11746 1516) ^ 4^1 



PATENT rr ECONOMICALLY I F I ™ dVlkiH Liwnaed Siren 
I95S Rene' 44anciar» 3009 FcndulaK H-ichmond V4 

2tS27B 



DEAL DIRECT WITH A 
REGISTERED PATENT ATTORNEY 
AN&CftADUAT£ EIICkINEEP TVitk 31 1 L-xp'hienLu 

LI S. sncJ mtarnaHan^ pjtwnd apt:! cjdmnp PATENT .wr| 
DEVELOP -. iMiji vAiM w-lr* M‘>- 1- ■ ixs*- «rn n &T iul e p pc* C all nr 

*u-j fur h.w CONFIDENTIAL TJtSCLOSlfflE uhrJ RECORD 
OF INVENTION. Inrrnrturttmr. I . Innu: . M.t-;«-nm.j Rsanii, 
■^vtrw.-4a ''rpdu^lK'n PiDIOlypsr: Ar<d Reiniii f 

A *. i lapiii- a isw spficiwflno <ra Copyngnla and Trwj«n*Aa 
LESS THAN ONE HOUR -FROM US PATENT OF-ftCE - 
CALL TOLL FREE l-MH>642-272B &r wr,^ Mitf-*iv *.rall 
rusgiiterwt'iiepil MtBmef. US PateHl leuihlraUnn - Z-', F 5S r 
171 S4i|lw«li Lille. Sycn^’ New Ygrk 117? I GuiSldB USA 
151^7 777? 



ICEAS, mw^nlKW lechnolo* wanted Mndustry presanta- 
I c>nna(inna' a*g™iKn 1 -600-296 -IDEA I SC PM 9&:i 
Libeily. Pillaburgh PA 15322 



REGISTERED PATENT ATTORNEY Ognald A 
KablaaFrings. 414 HungtHnrd Driva. Ftorkville. M-arylrind 
20650 1-600-746-6316 



BfVENTOftSl Can you patenl and preM (ronv ydui idea’ 3 
Can 0 « -^nie tos your irw m^ormalKHi package Over a 
bK*i* wrvioe AMERICAN INVENTORS 

CORPORATION. 92 0rgwj Sirwt Ocpl PM WetfMJ, 
MaabdLliuselLsQ:0B6 1-600-336-5656 Ih MriaaeChuwlCi ot 
C anada cal' i|413'i 566-1753 



REGISTERED PATENT AGENT HUNDREDS OF PATENTS 
ISSUED PatefiiatRlity Search *k! Ogihian 3140, Uhlny pai- 
erH acpiicalton $90® Oevpn aaiem afwfli&iriDh W>j Jeuy 
Kflarns. Suite SOB. JiOi CiyH»i ftarn Are®*) Artihflion. 
Virginia 22203 



AJ-FOPDaBlE Patent tteturh cnmlutly «>n*kCWd ai Pal- 
enl Doposilnry Library SStgVo, RT4 Box 34# SliUwFlir, OH 
74074 



PATENT aeirthea lar 5150 ACCUSEAPCH l-BOO-999- 
543ft 



PATENT SMrCl4B #nd AppJscBUdng &y Ucerrgad Palon( 
Ahnmfry* 1 .600-732-6366 



FREE help lor irmefl-iorB' No charge tor picrtKMn Icwma 
and mtormalign h.l AtlikJted InyeMges Fpunda4l(Hl 1-BCXh 
52 S-4B&51 



LEARN haw (pgiterYburuventipn lor sate of license Free 
(m 0 «Ibi wliinei prxKKfiiafls. toyahy rat®, r-equitenrente 
ke-a -er Sale; Ceuporatinn, C-5-Fl Ererronl Ohm 43430 



NATIONALLY Known Prooucl Dewalopmanl Compa- 
ny n uHiDrmg prnteasional owilanca Id |ifBn mdnpen 
dehl iUvurtlOI-S Cnm#4ete deliuls write DAMT 
INNOVATIONS, 3944 West LiAfe Siren!. Bi*hnp. Calhlnmia 
915 1* Entlose 52 00 for prtoea&mg 



DOHT SHOW YOUR IDEA! 1 Got U S Gavernmenl prglnc 
ten hnl 1 A innplM ld!le hnawn grcKsdum and a *£ 00 
g0Yernmanl lea bypasses atlOf^ay eexia Gel full dniaih. 
lOriYIn hiadual. al£ Mail 5'O.OQ 16: A Behnhc. 13916 
Jamaica Di . Seminoia. Fla 34646. 



NEW PRODUCT* ClUBf 

UNIQUE new OiStubulKai wmd-re for new jnrtntigmc. 
piiKtatla ladi dniccu BONUS COMMISSIONS Idf bringing 
n*w members mid Ihe ehib 1 FREE DETAILS: K*n! AmicK 
Managa» PO Bdk 5360 LCHJiSVtUe KY4Q2D5 



HVENTORB BCWANE gr moling np4sNi- i2 M igr lull 

lepurR Nalhan Bn* 2161 L* Habra CA 50632-2331 



PATf «T YOUR HVlNTWN. VH5 V«otape «*pAMH t®- 
1.^ prgttew Saw* Mtorneytlees Se#id S24 W Palanlgir*dt. 
P □ Box hS WtwiHndgn CO Wk'M 



INVENTfOAJS WANTED 



INVENTOR5! Hte* Ah IdeaTCill IMPAC Inr ln>e informa 
l*jfl kil Tall F W in U&Canadi r -600-235-5600 



INVENTORS 1 Yayr urM atep it important For Free advica. 
ca\\ Artvanpnd PnUsnl &wvic*ie. Wwhmgton, OC I -fl00-t5B* 
0352 



IHVENTOFtS: Daviicm A Aasgciatea n ghnn^ng rt^i wpy 
Ihisbu&iritHiiB done. Free into 215-370-25*4 U S.A .'Canada 



INVENTORS: Cul TLD Idr bee loroumklion 1-60D466- 

73QO 24 houraday ■ USA Canada 



INVENTORS - Free srlo murmn cm Dlfofi'vj ynur irwunlign 

tor Mie Kisaier sal&L ■Dorp&fatron. C-5HW Fr^HonL Ohib 

454 a 



REAL ESTATE fi FAR MS 



GOVERNMENT HOMES ftom Si |UiBPB>r| delinquent MK 

l^operty RepoweMKHi-li Call 1 1 Jflffii-667-600(!l EsI &H- 
2D024 | Or Cirrrenl repn lul 



CALIFORNIA L-Oli ACteage 550 00 Down J50 OOkfemlh - 
ty flgi 35791. LPS Angeles. 90035 



NORTHERN IDAHO. 5-10-20 ACRES. BnaulHul Norihw.^.1 
terwi and iB*e ctou-mry Hunlrng, hshing. resreBimn, ralr«- 
■nent Hundred* nl parcel Eaay torm? FREE brochure, 
(ihdiba NATIONAL ASSOCIATED PROPERTIES. iTll-ME 
Sherman. Cueur d Alerre, ideTio B3A14. |20^ G54-6151 



(CbnllnuHl mi ban pegs) 



I 



REAL ESTATE * FARMS 

FREE CATALOG S-fLORID A, GEORGIA. Hco-es Land 
Pfesw SpeciPy Slate &. Proped? Ptelemed 
COUNTRY NETWORK, S<rc LtfePM fijineswll*. MO &56S5- 
4632.1417l6?S^i63£ 



REAL ESTATE FOR SALE Hunting & lishmg rel 'ea^E 
Hite i. f!«r camps. a# type* o? wiiderosa firapeN^a ..CbII or 
*rne tor our NEW FREt CATALOG shott&fBing ShouBands 
oi real wWle yafaee natif>nwKte* UNITED NATIONAL REAL 
ESTATE, 4-T0&-P44 &0?l«™* Kimu City. MO &411S Pk 
T*lhFi*r: l-fl0M99-HS30 



REPOSSESSED ngmiiH Irpte Go/ 1 (rnm SI DG plu$ ru- 
fSAlrfrlAKOS feltenwOe* AUc 1 Ha Mi-bgemwS. 2 1 6- <15 3- MOO 
Eli HB2 ? 7 



BUYING-A-H0ME LiEt Oft wtuL Id NsoN but tor SfcQO plus 
sd I aSdeeesed stamped an^ope Syyxag^h&m® 43 F -3 
Amlterst St Swre IS*. Nwstefe. N H Q9093 



GOVERNMENT LANDS 



GOVERNMENT LAND OPEN TO CL**L 20- to 40 9dte 
lOCSlKma Brtllaefe lOT^tJO^riimfmr *ed in Ai*skp;. Am#5- 
rj\, Arkjinvav C-plilurnl.i. riurida, teteho. LciuiSs- 

am. M^w^sippi Monrjma, ftevada, few Mhmco, Diegan. 
ifb&h, VVforrniy For eerfnpleie KWsl^uCUfls'a maps <iliftg 
TO#^r>a 4B^pnonfl« ^mncl i?;; orlor morc-mHgiTn^- 

tKW» wm £3 Put^ Land* Till#. Bos 20&2 X, Grass V^kry 

dlriornip £5045 



FORECLOSURES 



DISCOVER mnOSUflE^BfKHHGHd Hdmw Se**s 
SB - J P H.. m3 Eagle Pointe. Blroml**! Hio*. Ml 4W13 

REPOSSESSED VA A HUD HOMES available l«m ow 
emmenE Srom St wilfootf i™iil check Voy repair 4 i» te* 
rfelrn-quenl soteclosurM Call iGoSL^-TSSS E)H H-tTOftfor 
iHpn I'M your a^K.i 



FORECLOSURES Learn simple technique*} buying prop- 
C^HK WfTCieseln Bodkfet $596 Timothy Schi^intw, Bom 

2%m. PicHMd MM 55433 



aWV^fcWHPtfSALf 



MAKE MONEY. UelhfrTHip* CWE-k, FREfi'l Lfcpltar*Ji 4Q 
Nda*iL Sihrtir Gay MN 5561 4 



BELTS, i-LichJitii Mil "aca Jewefrfy Mu' a Cbmplfifa 11IW 
test id^ars a 9 . Ptabn Compton? ddafer up Goto* 
biltelog £1 0?> AncfiQir NdrtHPrqvidQ^nte, Rl 

02411 



CLOSEOLfT 4^ry A C*aH Supple. ICatelog 2S?|. 
ROif*ae» lOT-l&il Daw, Arliftqion. 144 02174-7199 



40Q.WO BARGAINS Sh?ld#r Wh*rfn*lp Massy Free! L^ 
iJiriLim . CiflScau^. Job Ldts , F«#t 

Dete«lb. BengainhuiYtargOppartuniheB. Ed,'. g^GS-A. 
Michigan W22 



EARN MONEY saving Gold add l^Sui^l- jewdiy 
w,sk:hi^ Ruy DirftCI IXFa i3eluw iteldil CaLalag SI K 
Ankj-PV SO GruertwiaHi Art., V/aifeCk. Rl 02696 



WHOLESALE Fr 0 r.Ll! Small Ltfia" Friftia* 1361 fluIlM 
Roect Brcohis'n H t naig 



VACJUUM CLEAJNEflS Discount Pncee N^ Ftainbo* 
£*3S9i. Kirfry. Fmpr Qy^n. Trs-Slar, PflniEton.c 0^^ 
ABC Varuum WjirahotBsc, 6720 Hun'iel-PSA ALrih-rt. Tejcaf 
78757.^5121 d5S-76*3 



LOWEST PRICES! Factory Or«l. FraNI* NawWsi 

llaarta, Single Samplw. fftse&«B 9 . Clofteoiils, LiquidftlicnR. 
Su^u* hee Deraila. Home Run DiBtnhuto^. *60PM Hwy 
:56. Juslin. Ta T€^47 



Florida trpftHSS DlOCK-s, CuiOlmS. PHiNri 
CLOCKMAKING SUPPLIES. KAScG. 3375C NoriilweetJSm 
Terrecfl. Lauderdale LbAbs. FL 33304 



ADVERTISING AGENCES, ADV. SER. 
IKAUVGUSTS 



NE * ACTIVE NAMES!; 1HXEC STATES! IMMEDIATE 
SHIPMENT: Ad^ieeirt Labels. llOrhJKS Ctap<Plunity SeeK- 
E.ns2G04lG.5tt>is* : iqO&SSS OTHERS I Adron. DrpwBi. 
Sttellev. ID 14IWW 



NEW NAMES DAILT! FirtS drder^TWPLED FREE! SAME- 
DAY SHIPMENT' Adhesive tebe.^ Esftiar opport^fv’ seek- 
er HYPSa lO.tiOD 

£139 LIST -MASTERS, Bdn 750-BR WahEagh, NY 11793. 
^■WCCQD THritrt call BQ0-a56-e66* 



NEW, Curranl ftfiatosxfiei- Buyer Late! Pnemitiin Quality 

CampMteFiz^ci. L?&e^ ^ip Cctdei Ctedrr Gupan- 

teed Oeiiviftraate^ Fpr Rrgghvre flush SASf to. WHh-majie 
Bu^inu^s Msu-k^i^; Da., 1 3736 Viaiary SI-'O . Suite “ 1. Van 
Nuya, CA 414Q t 



OPPOfiTURtTY Seeie-'s. Peel 1 SHcls Labe&. Guaeanleed 

S1&5W. SJV1CO0 *ydw. fek 16. 5lr«forfl. CT *A*V 



HUILDRDER Suyui-s LikH Gu.iki/iUitfi ttallv^^lL 1 ¥<m 
comptele aend £1 lo. P. Vtegonw. 1CC50 Aptil fld.. 
5aSit*flvi|b@. Onjq 



PRlNTSWG 



PUBLISH, RECEIVE Hatiby Jaumato. Jam AnwNcan ArTii- 
teur FYe&a AaaooiflUon. Fi^e Stella. AA^A. +&IM Erie. 
Tampa. FL 33606. 



PRHTWG PRESSES, RUBBER STAMP 
OUTFITS 



TYRE la? pnriEing an; .-.'u/ivps. C3lulag f£j(3Q dedur'ihle 
Ouato City Type. R D. S. Bo.«. 134. HQrwybraak. PA 1934* 



DARCG T yve Faurvikirs. Type and Hubtm? Slninp? caLn 
lagu»£. Mill 55 M ntfC^feldblL an hrftL a;der P O BOi lull. 
B4n*mu3Ja. 60tG6 



TYRE and ^ippiiitn 1 OO eele £5 00 deducbPle 

hrFldrdPf Ar;meTypp I 720 N M^rshP^d Chirac 



alamp- supply eelaieg $1 deductible Hrat 
grder &larSl?mp. 17J0N Mar^hr*dd. Chicago. W6?2 



PmNTlN& Pneeaes. anj uss^j suppHas. Usl fci.ro 

Tumh^ugh Printgrf Supply. Me^harM^MTurg, Piefwsa 1 7065 



PFllNT PROFITABLY ««i 1 h lpl|nfpiw> [CMC. PiKK. grsdmi- 
lari LdSEiftguridfr-SZ.DOfk Guidib^k, 119 95 . Qrc-churc SOsl 
Fnrd a Landir^p Piess. Witean Bldg . Syracuse. NY 13Z02 



PRPUTWG 5 U*IH^S f PIWT 1 MG 



QlACH Copy Pruning Id* Pripm Wftle; NalKjnurtffe. 614 

Nprlh M.i ■•’ OacxHTvn-fpnn lll*iok& £l70l 



TYRESETtlHCi' bcoh^ broc^u^m. ads Business cahS* 
tlaUceiery overnight Rnceliat. L Qii. 5#18 CUnlon H*ry A ’54. 
Krwjr^Hle TN5TS12 



GFT WOPPHC 



FREE Ofjlnclwp Glite Ceteldg- HgHmjm f-nterpn»t. 

MCH Oas 3 , HpuEh- 43 S^phdmgwn N.Y 12168 



$WIS6 ARMY TYHI KlflF^. |J igpj, -1 m 

Gnjui" tor h^dynran, lisharmam campn^! 37 95. th W Q. 
Fdsipaid. Guaranieed. uitjo; Now* Lunttoft Del s Gifii. 1 00- 
D Raim Ave Bo r#l+1i Pembroke Pi t 'W. Fl 330&* 



COMPACT rowing pocket bmo&iMm. So mucti pawe« . m 
so hntoniesne 1 Aap^1#rtiio Ictk 4'Sgmg Carrying gaw t£00 
BihOCjteiS. Dk.'L D »U4>u10rft, R.G. B *•( 26X36 OarloEUi, 
N.D.2B221. 



CLOCKS, WATOti, OLD GOLD, 
JEWELRY 



HIGHEST CASH For Gottf. Jtwdry Gold Teeth. Rings. 
Dia^hoiKla, Watcher Silver, I'laimum Ma s Ariicle± TCKiay 
Free gin wnTi miormalKifi. CpidagoQold £ Precibiis Mweis. 
id £our?f Wabasn Os^l. B59 Chrcsgo. 



FORD IHS kAo^ai t *aieh rtlh Antrdbe Car" tertNmg. 
£2? 00 H H Enterprises. Bd«S 73. Parh Ridge, imra^tp $C3Q4$e 



TAKi #iP0 CHAiiCFS. &eM w*th <Admt mga&s jpiubte turn 
in gld gpid fra^sivs. EMNjtehfld in :334 Wt buy Gpld. 
Sdrtr, Rlaiihuhi, Ddmbhds, Highatf Cash Free IhF^mii- 
tpou. Rose lndLrtfln«. 29-A E»i Ma*seft. Chicago 60602 



BUYING GflkJL Sal rt- IdCklilT uCni&Shs 3aknS solder, gold 
aftd ejivb< cow. &F .R G R . gote piaUsd ete^rpnig socap 
and eiwg 1 as* Barnes Rl ftefiners.. 65?WyriteSt . Eu^deth. 
NJ 47 i ffl 20 K »»49 



GOLD 



HOW |g pgis for ggld and huikj wwi g< dry wti^hiti? Send 
|9.96. BR2NCQ. Bfix 10Q2-G, Hfl^ria, CA 92345 



TREASURE FINDERS 



TREASURE — Lotaie qw&aet mile AWfiv wii.h iAha 
msi^liw* te^pr— brochure frw Reward PrpduqlB. 0O* 
27Ci70-AMC. Tampa, ftone - 1 33S&I 



FIND Cdins. Jewels. Ggiy Wi>gi^ ?^Pyfls5!l^Rfwp!y- 
I k? 1 -□ r v Dtractt Fine Catalog. Gardiner Elocttomrs-. 3131W 
N. 351 h Art,, Suite K F^VWniK. AZ 35017 



HOftSE BASEP PUmESES 



PflOVEN SeCflKTS Of THE TOP 7 HOME BUSINESSES 
MAKE &T filDO ? nKfiJhly, Gua'unhHid 1 Slarl in ±pa7t! lima, 
then quit job! Wrhe fto* ftu Uen mFunnation Ceftai 
PabfciiK^, 1*200K Cenpayiite Square SuHc 30i. 
C*m1r&v?!le. Virginia- ??bC30 



momftBi£OOQIWK)NS 



Pi-ASTERCRAfT . PTel^e&ae Home eui^ftesa 3000 
Mgltb Avii^jbb Pe'gu^i. Lynnette. 6^1 C Mentpaftt. 
Menki' Dtep 44Q60 



TREE Inldsmaaigrt SterlPJ 6- Al?i^?%gtdr RoPuilcM>g[ ffti 
42?. SOym^ar. TN 97665 



TREE igrg^hynps A?paiJ Air Cpn^sqiQa^ Ftefria#fatiOn. 
Ghs l4«aling. Furi sasHnudK?™* Dpgfcb. Ino 172S2 
G^mght Dallas, TX 7622? 



EARN THOUSANDS! Clean dftrtfewd. rmldewod nh.ng^ 
| empboard* lor huge pr-ome— complete program. Send 
£itHK3 WecKJCisan SysletTke. 6 ok 686. Weal Yamwulh. M* 
Q28M 



SALESMEN -DTST, 



MAKE EXTRA MONEY DURING YOUR -SPARE TttflE! fiirn 

weekly fryruh i&£ian hi Sowing -pur auditing hne nf C.iia ndftrK. 
•Pans aild ddter pbpul^r Advertising Pvpnipl. pflr^r^l 
service ricih AAA-1 hrrn. Our 81 Sfl year. No iMcpin-joncii- 
noesfrMiry No invoelmenl ot Coll«4nand &rf your own 
h cwi* T«me fVMerii^ii wins to RicT^rd Lciwe, 

NEWTON MANUFACTURE COMPANY, Oeph JPMC4. 

Nekton, k-wi 5 GS 06 615 - 742 ^ 433 $. 



MANUFACTURER Bl fl-jcrhflfvo- Bkigtrgnit prgdugl npad? 
■Mloyr^n Pahidh KflflSy. 5207 Coraf Norte K+trtne1fr< 
Cdy. f\Qr*3m Wl4 



EARN THOUSANDS - WPELESS HOm S^CUflJYY SYS- 
TEM SiMts ii’walr lar under 5200 80 cnmplgte- Sand £1? &l lesr 
comptele ntomtabon. Security, 602 £. Ridgew^d.Gis^iHnd, 
TK 7H41 



AGENTS WWTED 



1£& PER HOUR PART TIME! CALL 1 -MfrftSfrTm EAT. 
K* 72 l r Seb Me&DA Show in your start I'm*.*- Wa I! I mip y*u 
lum Saturday momiftga into big money No frah Wo ^ryyeai- 
m?!nl It a: wny 1 Call lqd?y, ™ write i*PSOn Shots. (Jflpt A- 
721, Qhipp^wa Fmfe; W1 54774 



husmss opponiusmts 



IMPGRT-E rpcrl dppcrtuntly, prnhhnhln world wide tmii, 

ohfer bunnre&lKroitoTO-. wititeiK ljuiiiU. y-u ship pLsr, hoy 

te 5 nsK Oieermnsdon f Mf»rHHM;e Uhn«m*ary FteflPlepOd 
Me lingua Olt|?I, A27D6 WtindlarrJ N^ils. C^lricwntj -^1 367 



5J4 QW IN g ACKYAHC drawing ttew flifeOtahy plame 
SSan wiht S«fl friw irdcirmatrpn Gr-owprs l^yir ^68--PM. 
Friday Hadra. WA 99250 



HUGE PROFITS' LEARN VCR CLEANING ’REPAIR 

AM^rrUWkimiQ VirKa> pnd Training Ktfnuaf Reveals WON- 
EY-HAKING S£Cfl£TS s Pngr Eaperi^nM UftnecesaaiY ^rte 
Editing DiriapN. Vw«5 PudriiLaliDr^Si, 3S4I3 Wiluhirv-. 3-1^ PM;- 1 
LOS Ah^etee, CA SKTO16 



5*25 DAILY "CHROME PLATING " Auto Parts, Mb lofty ■ 
ttes. iftessresr^iyp.aflsy LF-reol N?UofrTvatH>ri CiwotfwPlalfftfl. 
Rot 3386. w^ldorr Mvytand LW^ 



H00A From SiO X WMmJ Dfit;i-b Plus S.-impte £5,00 
Wcrah. e<U frUJP. AteiWKtoa Bay. NY 1360F 



LET The Government Finan^ai your small tw.curHjw 
Grama-^Mns to 1500,000. F i ee <eeo-^tod mama^e 7D7-44S 

mo <K 33 ) 



START YOUR OWN BUSlt+tSfi fgn $50 00 L&Fl«nal* 
inctsfha 55 SASE WiBdom DPM, 363 Wm**t Si.. c<rfiimbia 
MOtHO? 



START ^^cflndharv? &u^^te55 , 52.000 monthly P T! De- 
liile |1. 2y>dh^KS Be™ 1719. Hue, HI 96721 



INCOME BREAKTHROUGH* W^Sh dia^vra; pi gn M 
fooadlmed proteaaor iwashwgTon POST. TIME! laL rum 
escape teaching j^b ams i&ed lhoubands 4rthe: 'iillla guyi 

to rtchfl^ Frw Intormaiign JWL. P D 6 o* 551. DbS13& OR 
^ 7539-6651 S>pl l-p? 



BtCOMf A ftlAL SST8T1 APPRAISER. fcUX.QOO plus 
n??ir?riifli HemesUkN 64 m proteHinnai ceHidoation. Fwe 
hterteun. H09-2334543 C*pt. RfesJT 



£700 Caih Wite Your Ptokup. Free EleLiil^ Bnniti 
M^rksding. P 0 lf#3fl3A Aflamonte Spi-ngv, FL 327 16- 
2383 



S3* DAILY fr/siaiiing wireless home sieeunty eyilefns. 
Huge djsmsnd Fnw raport Sfldjre - &©* 1059-PM. 

Dl-I i^m. WA 98227 



[Ccnlinucd On ncxl |uga-| 
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BUUftESS OPPQRTlMnES 

HAJUMKR OPPORTUNfTY: Start profits hcnne bush 
new wrthDul enpenenw capita. brtorni*t;&^ !rr?e. Mntf 
Order Atsmdn D*pt HQ. Mont***. NJ U7641 



FREE kton H fl i O rt. tort* bc-sim™*. H**J*v. to 7|M*. 
Rocrkvi!^ CWi. NY 11571-07?! 



HPPED QfF7 IVE »4YESTK1ATED HDRE THAN 1,000 
OmumiNTTY ADS AID CAN TELL TOO WHICH ABE 
WORTHLESS AM) WHICH CAN MAKE YOU RICH. PDA 
FREE DETAILS WRITE: HAVEN PUBLISHING, GHz FT. 1001 
P.O. BOX 164A4. SAN HE GO, CA 921 16. 



SELF Made MLUOHAJflf Reveal* How To RELAX And 
Gel AON. Hwtv. Whle Peu frw Oel^ls, Tb& BwteAr, Bor 
fi24& Dept M_ Champaign, 1L 



RECYCLE IETALS. HO, NOT SEER CANS! Easy $456 
weakly 1 Fmo inform atH5*L nocyilei Bos 1214. Frankly. 
TMOTHG'IH* 



IT 1 5.000 ANNUAL PROffTTS in Ifta car buatneea Pert tome 
- He tutperftrfioe - fiir-ar anLeed seed ess- 1 n*cor-ued message 
•rev&ara FREE tnUffifipaftan. CoS *kw |6C6J 5*5-64® 



■BET RICH QUCm t^ym^'se img used chicles. Low start- 
up. Free Details Pogo Py*m, to 152021. San Dregs), GA 
971 P5 



W MONEY REPAIRING AUTO WWDSHJELD&. Suptfira 
■nd frw irrfcnrtstiOrt. C «uHt GM« P*tth, P.0. to 244 
AN 71^5 



nWCRSDCHER Prihhjr Ch**p. *!***, pOfW*. Fig* 
deiaiH- Buffi p*r, P Q- to 22JP1 JSC). Tamp*, FL 35 62? 

PROFITABLE tofl Foil Pitw*f- FarjanalliB husirwaa 
Cl l/da pencils. malchtt Free tJ«N1s. Gold. P.O Box ?*93E 
ISO. TunpA FL 33G23 



HAKE Hiyn pr&M. hoi Selling License Piatw, Signs. 
Vum^K, P.O Bon ititt (GCL Tamp*. FL 3H23 



Md daily raCfcMig Fnw Tir^*7 1 Y*&l iFiae) jnlttfntlJOA 
Wlnan^, 771PM. RNtN Grtuirf, WashingbchT. 93604-0771 



OPERATE HOME BABY SHOE Broiling bufiineii FotBY 
riil unlimled' Km, Supplies, Slave Chap ay9- TREE ntoriTLEi- 
Ikm. *-0Q£h63£rG43!:„ 



1200 - $500 AT NOMEii no glmmicfca - Detail 

FREEEI Hommrortwn^B, Bon J2»7, PBG. FL SN20 



GET ACNer &eere1 i** snwwhas detib— brings ObK 
Credit! FREE 'eport" WleaHftKit'B. to 3»M. FW3, FL 
3KM 



VINYL'S wlw-re IP* mprwty »' PrgfiHNOnMIy repair, rtffln- 
Hft. wookjriijrndyn? CKiK^k, pasy Twti ah’ all 3 Kl jdbai day 
(inm ht.u £1 .000 a mar ilh Hainti L-arS. shoes. reacflutanls, 
unlimited cuslonwra. Sllrl frying aflet A Pew da *4 praC-lhM 

Dffiaili fm k?\v 200 7 Monnsse. Ch.cpgc. 



HVDfWUOC JACK REPAIR MANUAL. CATALOG 110 ® 
HYTCAJUUC PART’S SUPPLY, BOX 1157, BHOWHSV1LLE, 
TEXAS 7?S2(U157 



P4AHQ Tuning crLitnly teamed w.ih hoate study coLr-wi 
Diptornt ^jnEed. AnraHean fyomfl SiXkkS. iftSSO Tetlv 
Dfi>«, Morgan Hdl, £a*tf S&K7 



$40,000 ON H ACRE I n™ h-ynrr-p^snic* ’ ln*npe-ia-«. 
pfiWMnt, prpctiwll Free iHffliWtttklPi. Robin'*, Bdx 1214, 
Fr?nk>jn. Ttf 37065-121^ 



LEARN -Sawing Machine Repamng Men. YA>m^n 
(Uicta4lve PreFHi. Gres^in Gorr#BKjn<lefwe ScIhnJ 
S1I34. 5:fWfV:*«' FOWB 513&1 



PREPARE Tax Ratum* Eam N*s, ^igftrltad w^Hl 
T rain at m>™ Acuiwtiied Program NadMfnal T«< Trm&% 
mrMf, SPX NOW York IffiB. 



EXTRA INCOME Asaeffl&le producla-af honw. No expen- 
eort. Delays T413430-S17& Exl- M 



MAN! YOU** OAEAU COME TRUE EAflH MO ,000 YEAR- 
LY REPAIRING SMALL CRACKS H WfHDSHELDS NOT 
REPLACING THEM. CALL TOLL FREE 1 *MH526»BS23 (US' 
CANADA? OR WRITE: THE GLASS HECHANX INC.. 10170 
MW 47th ST., SUNRISE, FL S3351 



14JH7 HONG KDNG-TMWAN PrOduCH Cheap 5n«M 
\tm. samples free Harbor, Bon I^SPNM. Yuba 

City, CA 95902 



RECOMJfnON BATrtFSESl Easily £pm Hundrxpda 
Weekly, UpIdK 3 fe*c/ml= Ftp* irtfa-m^ion. Bastery Qu** it. 
Sftk mO M. Hlokgfy. N C- 29603 



P,«B WEEKLY AW TOOL REPAIRING- FuflnJcTtwi* 
Pam and Yotfs Wt4>tesalR Fr*a FLdk 534, WchUa 

PiUte.TX 7&KH 



tljnOS WEEKLY!! MAILING FROM HOME 1 Irnniediaie 

<$*K?nuniiyf- Nn Ohfo§atrDnL MLC. Box ^5®^= &#n&urr CT 
oea’ia 



fl .«KTB POSSIBLE. FREE. Slun^ped eii^lgp*: PnJflW 
&S* 3Qm L« Angnka, CA 90035 



O«40 Fn?in P%wood (t*«gs CfemunciS! 

Rm oiling PrpoT Jtm KRrfundflWb|, Woodwih. 

EfldgMMNr. Mm 02321-22W 



HUNDREDS weekly aa&Jly. ABaemble PROVEN produc:s 
ViEMW S^para Hme Md axperrapc*. f*aa BrodiKira. Go-igwll. 
Box 225?. S.Nerdaie. WA &634H 



VEIOWG HACWE9. h45 selling. Rdtlta* tarn amLu-r*# 
prt-lils. "Big C^ialcgut FREE." Rw^wfly Cdj^ltidh. 1930 
FMB Greenspring Drive. T;mpnium. Maryland 21093 



ASSEMBLE PRODUCTS AT HME. Many ^lurn'in 
ptylog High Weekly prams pnm% MHahle without 
mwearmeni. wnie. OuemesMS-B. Box 9006. Baldwin, New 
Y-DfK I1S1G9003 



MAKE HOMEMADE BOOKLETS, He eainAd $197,0® 
*11* mime Free rnfckrmatbh. FaJcosi PO. -Box S3S0 l 
S^. erv.i e, r w jfflb* 



tCWI CROW EXPENSIVE PLANTS. SELL FOR 2,000% 
PhDFTT. Free ^lDrrnjt*iyrr Growtet, E^ox SS&4^1 SeminaJY, 
M5 3S47S 



HAKE $1 4000 MONTHLYI Easy! -Nu JrweMiienl M^Diw- 
all. B0a 552&-A, Di^ndfC Bar. CA 91TB5. 



HAKE (7,000 Mont#^- m Lp*n Brtrhar. Nz- InmirWl. 
Fm* Detain FiPt^ial. Bn* 45??-A, Anahems, CA 92903 



VISA MHSie-'Cans GV-ARaNTEEO ragardla^ bf credit nis- 
lory. Deism FREES CiedlvS, &m 3SM, P&G. FL 33410 



PDRhWDA: Repan Burned 3nM ^amape d Counleno-ps 
WITHOUT REPLACEMENT! QuiC*. MBv Id KQOdSy 
Change Counten-op Colora WmUVT REMODELING' W- 
jioha ef spartfnants, honr«f psry pwoflls Irr^mediatety, Dfltalb 
pfwi Renew an. 

to m<m. Vkww*t, wa es&sft 



TAKE PICTURED Kjr dnpi Vvluw to 77 1 t 
L*mpr, CO eiQfiE 



HAKE ftuwer st*mpa Highly Prcftistete Fto ctertqil^ 
Stamper. P.O to mm dGC). Tsi-mpa, FL 3Q0K 



EASY $1.0® Weakly Process Man Free Details- GC 
iiMhfSlry, fes« 735eS-fPM). W#shingtsw. CC S5fl®i 



SCREEN Prim T-Shire$. Inekpe*t£ivs Nila, Ffwe Details. T- 
Prlnher, P.O. to K!®1 pC|. Tampa R. 3MS3 



■BATHTUB KOLASN^ p^d MH4. »nA?e and ir^n- 
CHI gM4tHC««lirw CW ^404) 945r<ffi72 



WARNINGS LlniirnlCed'' Mall ffljT torgief Irtarm 
ments (rom ton*! fl$M MierdUinCItSing, Boh 58514.P, 
Chicago. Ilflinait m$$ 



HAKE MILLIONS MANUFACTURING ftATTERIESIII Free 
Detail!, EvarlaaL Box 365, Bogota, HJ 07909 



HOW TO START (railing prgriieote BuSe^S*. GUARAN- 
TEEDf FREE frtofa. WRITE! FMiar Publishing. W51 US 19 
Soiilh tB. Pnlm Hajrbor. FL 346B* 



ALUMINUU SCRAP ■ FlKycIa Ybufael! ■ MAKE UP TO 
12G.9aPOUNOI FREE InhMinMIon: indLE-inai - FM49Q, Box 
127, Alexar^NB Bey. New toi* 13®7 



RECDLOR COUNT EH TOPS HEFTM5H APPUAHCES id 
•four apm Una DOUBLE YOUR INCOME I Gel Into the kw 
Of-*rh*ad, high profit tajat^wse NOWr fiee D»Uitel K-P 
SurfMe. 3ST7 N Hifts fLlB, Alltel. TX TflTQI 



1 16.0® MONTHLY TakMg Photbarapha art Hrm*' Work 
«i^y S Hours Weekly 51 Cali rewifderl message (7*^ 
(1H 



TAKE Catalog Grtiera. We (S^ahip tum wtimg 
speeel^orisKSiivti L-^yn t?ck^ ^ok^leFT^^ linrrieOi- 
itc de'NM-y jpt-^IJiL jlar Morne buinwy-a nppOrTL-Mly 

Bon ^ SMC Ml De So-io Ayenue Dipt 20-1K G nalsttortfi, 
CiA 9131 1-1991. 



$600.® Cjuily, It home, l*jm ^nd 11.® I nm^ma 
fln^ciorwiln N.W Mantling. 334. Delaware, Ohlo43&15 



■CONFIDENTIAL ttorneiling, Rrc^vab., f oiwaEijmg World- 
WUlF Frea Detoifc* Agpm* UrUted R^nmfer^ to 

1(1 5PM* Bmdmlk W 9»oe. 



jAflW WEEKLY helping Unilrx* &Talaa gOwammaffl. No 
eqwfiwm PfTAILS t-fll-S-KO-HTS. 



START YOUR first HU5IHE5SI FREE delailB, T 
CJAmani, 231 B lffiftd SE #1(M, Bclhell, WA 9® 12 



CURB HATE - CONCRETE PROFITS Machine produces 
la odi£as» edging fV^wen -mohey mak- 
er! EnUepretneurias opportunity, 

ALMOST UNBELlEVABLEimi RESTORATION BREAK- 
THROUGH £am More Than You Nsfl«j No C>pmpefiti<in. 
ProHl. FREE OMW Br^h^rfe WAJH 90Mfl12929 



DRUG HAJD SEIZURES! Buy dirt cheap C4FS. ho™, 
finals, cnn^ulatt, MnlhpA. Wrdn- to 4®^AP. 

West Cowrra. CA917SL 



153,003 Yktrly Making BtoieU ^sJfcp Method ShflWS 

HO*. Fr« paifril* Cheshire. PO. to 54i* Fox LsAa HHmria 
6O02tH?&44 



UST.SOO yemnf "hidden " in your oomputer^ yss! (Fmei 
ippnrt: Simpapfi, TTiPM Sadie Ground, Wafiftingtion &9604- 

0771 



BALLOON Sluffong. Editing machirm m$H f4y$ 
howen inside ballocns. $479.®. 1-300-6 7 B-9559. 



MALORDEH Bcoka. 1 .DOWt iWll Report. Setetttftto 
1140, CleurwSCSr FL 34617 



FINANCIAL MDEPEMKHCE! A auccowful busi- 

ness pwpier. Detailed &do|l WOVEN! Fm* hvfnrfftwicin. 
Nafliona! Book Wholeaater. Dep4. 24. P^. So* 520, 
Qtftotfflft. TW 3r®3 



LEARN prahfcsble la»f copier g*rtridg« hhhIw 

littur.ng Vide* Hi® WhOtoMl* Si4K>life| l-WQ-337-9fl9fl 



B£ YOUR Dtort tos H.O® to lliXCOOntmrth part-thna 
Work ID ffi> 15 hour? ps- W9«k 74 fH?yr* rmwr^ed nwHW 
call 415-979-WQ3. 



EARN THOUSANDS? SKn, r^rding end profit*** home 
KliWI FRtE WFQRMAnON. HighlighCing Publbh,-® 
Company, RuuIe 4 736B3, Spring UMs-, N,C, 38390" 



AUA21HG Opportumi-flg Can ‘Make- You Hch 1 Hiyflh (1 w 
AmerlCorp, Box HWflwE, Vfeatmoot 11 



SALT' Water F^h (0$® mio yuot boa: r Incroditte 1 Dalaibi 
Si Oapt. PM. POB rtt, frames. PL 33641 



NEW Pru'iiahle ■ How W Bl*i neaa Manuals An* Home 
tiaatfles* flepoda Free Deasts 5 ; AfiSro. Box 151 E, Dombnioh 
CKy, MfcratotM, Ca^a R0A-C3HO 



l«IU>ft«n EXPERT B^eala Secreia. Eaciting detaila 1 
PG. SKS-P Guyson CL, Pteasanlpq, CA 94533 



MAILORDER SECRETS REVEALEDI Start yuur nwh piol- 
tiatoto nuikjfdar business jw># 1 Hush $7.96 apechum 
Ernerpriiw, PO to 1436-AM4. Watertnjiy.CT W2H147A. 



READ BuOhV tO« pay! (1® Atttfft. write: PASE - KH4, 161 
LMtoDlneray. Nortli Aurora. IL 66642 



FREE ft* m&rtwy mating 55e^n*ysps fr^m your 

hnme. Gem N A^re FUU ishmg, 202® 3ttpln SL. Chatawnnh, 

CA 91311 



W H «0 PLUS MONTHLY COMPLETING HIP REFUND 
POLICIES, (303) fl 79-51 B2 RECORDED MESSAGE. 



distributors wanted, free color catalogs. 

THE LEATHER SHOP, RT. 13, BOX 964, LAKE CTTYi FLA 
T20S5 



PIANO TUHHG ACADEMY, 1271714 Germama, 
AJaunder, AP 720D2. Maiiertard, Dipli'na. Sutceariul. 



OWN A P^tresfchi Whfllnaale tow** ! ^0® Nuroa told 
Hems at 566b Oil L^i Sena ¥2.® Fw Complete i^acka^e. 
tfWC, T56 etoomlngdaia. Chelsea, MA ®150 



WANT TO SELL PIT We Find Buryat for Anything! DeLail* 
V 00 Harry Brooha, to BIS Bangor, ME 64401 



MONEY MAKING CAREER: Sfw Simp^^.OW -tem 
cdIdt extak^ue. Inquwe. Mayn Merchandise, 1855 StOtWft 
Road, Calltoen, Lotii^ana 71225. 



PROFITABLE Horn* Seirineases. Free Details. Pringw, 
557 Ren,', #135. SftittH, WA 90 -® 



HOW to *tart 9*# upereto yrn^ dvm ipp1»™ rep« r 

ESWKIWTT5 l«0J47^W. 



17,5®. PER MONTH Taking ptoie ^rdeffli call 

your! [407i ®7^tXJ2 fed. M2, Z4 hr 



SELL ADVERTISING NOVELTIES Fifty Percent Prpirt 
Intends Cl Hems. Hundreds 04 Sources. 19H oweCtO- 
ffl $14.95. CBF. to 162, Osikwy, Ml *S®2 



ffliAUHIEEUI Swap prw&h mwiey making methods 
Free dt^ej^- SXbOt -PKl P.O. Bd!t TINL 

ChAmrtPPtffL TdhnttSW^ 37407 



GET Paid la; n ji’-rr-g telLerb' Wrrte PAASE - TEH, 161 
UhiKWlWftY. North Ajtrfwe, IL. BD642 



SELL HOMEMADE REPORTS, fM,0«P btke 

many cflhe^ MONEY KEEPS COMING: FREE irrfarmBiibn 
RMMl 1®5 CbiWiorvweahh, Swi£ 14J, Doaton. MA (E2f5 

(1®^ PER DAY UrMgue LawnteTO OuFmeea Fme i-n^cH- 

maHcm uamEymi, P.O- to TO7, MbiS6Htowh, W 2i®S 



YARD GRABSr F*rtBKC PtoMAhbs tort* toAMt 

15M.M hwi. pulenLial IlluamtlfeJ 4»Ui£ mid p4n* 15.® 
y*rd Orymj, W3 Avtrxrt L, S*m* Pfc TTC 77510 

(Continued on n*x1 pagal 
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BUSMnommuins 

<_GqnB nued ngm prac-g-d ■ n 3 r* *go-i 

OWN AND OPERATE □ home buiinu. De Lilted baokl 
120 00 GtLirmnlwd 1 Fme D*1 hIe. Jett Unger. 127 Purkvtew 
Slreltord, NJ. 6WB4 



II W5 WEEKLY Spwe-Time Haroe Bustoea m .. Ne Expe- 
ilere* Froe Swhur* Hefww. Bqj 40*. Sharon, W* ©06? 



TILEOOHIWMCJITKJWS BUSINESS START-UP PACK- 
AGE few, Prater. 17309 Melrose. SrathlKML M»ch. 4»7i 



EARN MONEY wilhifl 14 tlzys! SlSfl unmeefcansty EiCSl- 
Itfi I SpariHirtto irtCC-lte Qmegi, Bah *309-A West COVKl*. 
CAfrlTRt 



WALOAKP ttUUOU wiling "or you* L«m hM Id 

buiM four lintnm ifcurtly EAtfttrtg FREE tfvtwILi 1 ALLt 

E-rTlnrpriMa. 4960 AJrr.aclar. Cigprmiwiiy Suita IOTA, San 

j«a. QA 951» 



B*G PROFITS! REPAIRING WINDSHIELD* and ptole 
gnu. 970.000 Y*arfy Call 1 -8Q(MAt-*6l? IDF FUSE d#rufc 
GIboh Technology Irtt.. Dopl 3DP 434 7uhief Dr Durango, 
CD 821 XM 



1627 WEEK! ASSEMBLE PRODUCTS AT NOME 1 3C3-753- 
3889 Dapl FM-1 



□PEN NEW DOORS We nave deTOluped a h itch and are 
aiming spare Trim ih|q a quajdy businasM MumniMP Is 
down high bckar irem lhal everyone uses For buHnesa plan 
Wtr.di3.ffl to P.0 Bins 13 ?, Osmo. MN MOW Nor Amiable 

m Hlnnwolp 



sangDoo garden cropi grow ginseng Saw fteo 

Pound (Intormalion) LiELAMtTS, Boh B62. r 6-PM 
IN 46265 



RETIRED and BOREL7 Why not fcnnp busy b tow h>irz 
dally and aarr- oai™ sicgm*? Send Idr FREE mgnny-™kiiig 
P\as% tta^i.n. Bay Publisher*, BepL PM-1. PC. Bn* 26D. 
taslsound. WA. 56Z45 [Our 25to year al saroe addrara.li 



TAKE YOUR JOG AND 54tOV£ VTI Till TOui BOM how? 
Swt UKASE, JOB. Sorti l 1*700, 1 24 16 North 281 h Drive. 
Phpwin.AZ*SC59 



FREE BOOKLET! Make man ay wtlh nwiulftdlurod Sign* 
S20C day raalFfiitaly Hanhiru. Bo* 1052, Souih*ron, MS 

38671 



FOUNDATION &, BASEMENTS WATERPROOFED, ft 
PAIRED CHfMHEYS, R RE PLACES BUILT, REPAIRED by 

Horaowfi+n. Twa frsoktoia whtian by Mason £i/n 
JlS.DQDOQ hiofilh 110.00. E.M.C-. P.Q. Dm 6*$3&, 
Cntinniili Gfcte 45254 



HOME *a»mbly! Gueranteetf Easy Maeey 1, Fr« DHSilir 
&gs 520. Danvli*a. NN 03819 



IW OWNERS FOfl FUN AMD PROFIT. Build « H ir rigruig 
deck Tqr ygur RV Cdmpiala pl« *8-00 P-0 Bdi W33. 
Kings purl TN 37683 



HOT t^W PRODUCTS can ma>:& you nch! Huge income 
cuportuniiyi Call i-dOU723-^2 |at me Nwj *tSie5 

(Rrord^l Mniruj al 

(HO DAILY FROM OLD SHOES] Frtn DaLoJIa . Pinr^nki 
Rrtaflrch, 31 W E. Cental back a 1 23 , Phew*™, 8561 8 



START PROFIT ABLE honm buelniw wilhoii ®i(pe«onca. 
FREE HtfORUATWH. PmAcIi™ Emarprises, f\ai 00 1504, 
Sjr.la Ctarila CA 91380-1604 



EKM TO 11000 WEEKLY With yaur pickufi IfUCft &-jArw- 
laed 1 Pres dslalie. Write: Lakewood, 779 £ Bwrty Df. 

*673t. Bflvwiy HiUt. CA P&212 



UHIQLIE, streamlined Guide F w ElMivfi Money Making 
OppbftWT-Ty iF^Wl. E.W.E, Bfl* 1-335. ClMlflnd. Ohio 
4ai30-?a35 



FTB EASY WHEN YOU KNOW HOW! Simple ntep-by atep 

Inetrijcb^n* for proftflefrta bueineaem can stHl irtd 
ppflElla Irgm ywji home Guarahlned FTSf DOAJLS 
SA5E Bvn-dvi Publiah.ng. P.O Bo- 1«- OwL 7. Mi 
Yarnoflc OH 43060. 



HOWS WEEKLY CASH I Hail Buinea for RhI hKHM. 
Oueranlaadi MurtHa. Bok 036l TumemOe, N.J. DSDl? 



H8N MOHTHLYI Buy.’uHl used can [spam-linwl FREE 
debuki AulonEl, 507 Oak Driw Fnandvrobd, TX 77548 



DO YOU NEED pmHmaianally epprawd Ho™ bnasd 
mcnnia? Send iali-«ddHs*w atimpad mvtK&t. 
IntomtBiws Publicetinu. Bos 36fl-fl. Newmen Lake, WA 
HBfrdM 



OPPORTUNITY OF A LIFETUE. GUAfWfTUD. 50 *™- 
ing ways YOU can make a fan urw FREE daulb Cdne 
Marketing, Sdx 1837. HyalUvilld, MD 2D7R8 



STEP ty slop booklel . Feunual aeaurlty gueranloBd Fnaa 
Dalai la. F.T.O . 524 Write w Dr., Ub-ca. NY i3i22 



IIOCLOCfiDPPQRTUNiTYvCiua'enlBfd QuaUll Company. 
Dept FTAO, Bos 537 Wadi WdILj, WA 



CLEANUP! H.OW.OO WEEKENDS ! 5^2 S5 00 Hcaa. Bo, 
i»4. Yadk.twlle. NC 27065 



MAKE $989 awry waak. BitougF our n^all ordfir progfim 
SueimlHd p Three ith minuali Free datalhs Ryken 
Publishing. 1Q6 E Main. Richmond. Kentucky MH7S 



FR^ Llit, Man*ywn»king Secnetl CMfiteoll. 97S4 fo^*ai. 
Sulla 415, Dpi La*. TX 752*3 



FREE iFffllui fldt w>!h our iHOTpv* plaited cauteg of 
hdrtw buiin^a« $1.00 Sharp PybliihinH, gY0I Mlghlaitfl 
□r. Carlsbad. CA 9200$ 



HCH+G KEHKL Tiawan PnKbcta WhgMMW Fr» ki+arm* 
1km. AnderkHI. Bbs 5M94 PM* Aulrlin, TJf 78703 



ECONOMICAL Makedunble building pi asbe aeaily Bay* 
Lator-story. 200^-2075 tkkn, Gedaradge, CO SI413-9628- 



ASSEMflLE PiOducLs Al Htt frit Fbr IhlOrmabon 1 400482- 
1128 Ext 50PM 



FINANCIAL SECURITY! Home buajTMrts«i wing in taah. 
Lpw risk, uma myeslnwfit Fiee mr*f ma:ion. CleeBlb Fhjt+ica- 
'inns, 7 0005 SW LandHu. Portland. OR 9T£23 



EARN $$W 00 in S hre on Sat Wa'i ysu hewt Send 
M.95 (ral undoing lg: NAM CO. PO 13B, TpwwK UA 
□1469 



GOLD: Mapa tebeUng Precious Metals. 110.99. MiMtelech. 
&an 7101, Newark BE 1971 4-71 m 



MAILORDER; Slart your own. profitable buslneta at home. 
GUARANTEED. FREE wFOflttATWA Mldwl Enltrprieee. 
2301 -ID Foxhlll Dr., MLimisburg. Qhn 453*7 



DETAtUWTWSWiG ewm. S996»> Tflfton Pai.nl 
SaafcanL Equipment, Paoducts. Trailing pKm 73 #k 303O 
[0l9f 271-1796 



YOUfl OWM BUSINESS AT HOME, Fra* d*4a:li PricbcaJ. 
p™n. whmIvI gppOrtvnilMi Writ* KEHCO, 30CSO 
Wgrta5. Willpugiiby H.lfcL, OH 44094 



LTWiCS PAYCHECK TO P AVCHECK7 Start hnmebuiineaa 

&n ihoditrlng Free ^nlormation Fanh PuUiahlng, 16630- 
PMigg Qakvkmi Clrel*, Morgan mil, CA 95037 



1WS EASIEST home busir™. Big prtlifc.. Very km 
InvcsImenL Fr*fr Into. Skyline. Boa 83, FUla City, NE 68353 



k HAKE rvcyciing Pur* Gold' EAay buslnaaal 

Free Haped ■ iwonh 125 1 Call 24 Naur maaaage 1 [9000 ^ 
2323 1i2nmn.k 



FREE OfffflmMTY OUIDE CoPectHR or Eaay Non 
Bnamaaa MAKE tm DAY. Sucw. Bin 1633, Grind 
Ran Js. Ml 4feDi 



AHADNQ FftORTS helping ulhen. pdtwn govammeni 
reiunda Work at h&me Expanence unneewsanr LiRwibira 
InKi &TM PvMkaktm, M04-E Hwy 6 #{19, Hou^gn, TX 
77063 



HEW PmJitabla Stan Tour Own BusirMOpfH^undyAnd 
hume Businaaa Bo&ke. Free EMalte. JA Publiahteg P D 
Bah 7, Elroy, W1 53928 



DECK tNMi^^HefproorJHJ $224HR. Law capital noroe 
bated 4J1 McCoy PitiaOurgiv, PA 1J.136 



"HQWtnUlMl Bndgfior*lByGu.mwnpfo 1 IUbiu bo^iwsl 
homo ' - A cnmptelB cnL'upranejra guide 115 K DABRQ 
Enierprbee, Baz 8522, Clwtetlravllla, Uug-nifl 22906 



MGrtLPQHf YOUR AIM Bo you waM moro wUtritHy? Ynu 
Gen seriamly have ri The Mreenm^ proceed ahee^ h*fi 
h*is *59® fcafreetod? Rales *n Rdi 5 e 6 i per *gnj 
m$Bf1?0rv payaiNI in Advance £on0 y^i *d pCgs gnauli Or 
mpmry grdar bo: Paptdmr M*chtoni CMshjI^. 224 W 57 lh 
Sira New York. NY 10015 




1225 DAILY “CHROME PLATWj" Aulo Parte, Motorcy- 
cles- knekpanslvflL Eery. fFw] mrormnion Dvwn. Boa 
2M5A Wiki art, Maryland 38604 



HOW you cen torn traah into caen High Profit (rom your 
paw. Book r wn ugvti (4,90 + f 140 ihippang. Satiifa^ 
Ibn GiuranlBDd Wma TotWyl Semnck i, D apt 06, 2M7 
Tniwdal* Troy. Ml 46063 



UGH Prdhl. Nd OvwrhMd SMImg lnhs*ma1iun. Free Into. 
LHlan Ertterprism, F.& fl*z 409, Rlrtildn WY 82501 

OUR Boohs Mean Stecoeea £2 catetog Steward, 8468 
Croadwiy. Freepon. Ml 4^25 



BAOAQCASTMG dwtl Lwn Hd*. Free DmmW AKP, 

P D Bah 9501, Wibhil* XS 67277-0501 



ADVERTISE Froe In 550 PAegaunM $560. Diraary, Boj; 
UN. AllanU. Geocgu 3030 1 



HAKE GOOD MOHEYl Thi& system <i so good, we even 
lem 41 Fpm tolg. StonabHdge Pubnatumg. Oapl !0BO. *^0 
Shrtbuma. Carol Slraam. IL 6 O 168 



POWERFUL INFORMATION F«T AND SWLEI How Id 

»an your vwyawn Man OdAr Builnase Fro* knlgrmatbn. 
Wrds Now RuszkI MsrtJriing. K>7 JymwMr Arony*. 
Grandview, MO 64030-1779 



HAKE THOUSANDS by Buying Jewelry, Care, Doits, 
Heroes He Al Covtmfnwrl Seized Prpp«4ty 
Gel Your National Directory d Govevror»em .Agencies Mail 
S19.95 to: Sunrise Books PO. Boa 31627. El Puo. Taxae 
79931 



PRCHTTABLE Ggld Tod PrSftler. PWsonjte* buiiraq 
^da paaclle, maiohro. Free daiaila Guld PO. Baz 24968 
iGGh Tampa fl 33623 



GLASS CTCHNKJ M*ry perfume 4* €0 Giascc. Rt 2 Box 
415A InokL OkJa 74008 



YOUA FORTUNE OY UALrCaiy. Simp4d fait. Now' Fra* 
fiaport- SfHlu, Njh ase-PM. Oirtiba, MC 28074 



6EVEH HOST PnOFTTABLE Horn* based buelneawa on 
Ibn booka Rush |14J6 Id- FYI Publahing, 1006 Sswlh 
Gebnei Amr Circle Sugar Lend. Tahas 77475 

WHPAYMG JWiOCTTSEEDOEI iiHa™iton 
tot $10.00. Rzthdeal Pub4ica1iapt*, Rni TOSS' Fdmgiilnn. 
Canada T5E 553 



LOTTO brfl*kjhrgugh Itodi beat iMJ*nbaro "Fro* intorme- 
!bn. Ptemrw Baz 1721, Auburn N Y IJQgl 



GET WON 6ELUHO MFOAMATION BY HAL FREE D* 
IkN. Atiu Markwtang Bgj 0045. Stabgn ‘ F\ HafnlHDfi. 
Oedarb, Canada L9C 552 



STARTING YOUR OWN SUCCESSFUL BU&CSL FREE 

iutHcriprinn tg C^partgnity Hegarine l*Ut hero Yfrfle 
□Cpdflunlty. D*tf. 6QC4FC PO Baz 420277 Palm Cdtaa. FL 
3E 142-0277 



(CflUMd on wart p*&\ 

POPULAR MECHANICS * APRIL I TO 153 



HAKE t17 30C moninly! HFCPC. 233S C^teHnordiad BML, 
SulM 1«. Uud»|l4kH3 r Tne-S*A FL 333DR 



HAKE 3*0 MONEY s» SPARE RUE- Spediei Raport l*Ua 

how Get n*n*d to trong FmanoeSy Sbcuro^ F«r 5i 98 
PTOapedty. P.O. Ruz 3451 Grogan: 0« 97936 



OUTETANPINGHOUE BUSINESS LEGAL HONEST. Qnfcp 
Publishing. Ifl Degoirotl. Qrgyllb, CA mm 



GROW your awn MONEY TREE, 1 PQ mda guarmroed 
V^Y iumple and mi dually grown anjns hurc Th-o Paulgwnia 
Uee is in hign deroend In JapOTvee roeikeie — EXFOHT 
YOUR OWN — Eid* Pftutewnia Iroe can yield mous^kdA 0 * 
d&llBn when i^rvestod. Free Intonnetidn on growmg and 
nqxyling Peutownle he** Sand S9 96 i&r Paubwrm eeedi 
and Iroa intoftnHbFi bodhtot. to JMW Ezpprting inc., 16 3* : 
Lgvonng Av*-. Wllnunglon LI o I □ wart 19600 



iFREE Sempto 1 MirocN Pglrobrng Cbih 533% prgto plan 1 

fl*s. 1 D 1 J.PM Ytoihinfltfln. ST. LfflPi. MO 6310* I3iak24i- 

6464 



STAfTT YOUR OWN HOHE BUSWE5S mt USED APPih 
ANDES FOR 1,000% + PROFITS ng BipariMir line mlnr 
matlbfi. Linooto, 1ABQ MengeOd, Denver cc 8022 1 



EASIEST BUSINESS ON EAFTTHJ Froe mdo SL Qhmurm, 
Bgi 347PM4 Corttwrib, MQ 6D338 



t»(3 r Bay Agents headed 1300 jroiundSatoJ Carpel 
Dado*. Bah Mi. Amerllto. TX 7*1 14-8991 



NANCY HITT A TTC CiganUD ypur liamu Or bublnas* ■ 
lean eeey Muhcuu tor farochum J530 la q.P 495 SUCC 
Lcagueui! Fnnc pal Duebec Canada J4K 5E6 



EASY S4PO-0O dflity taming old photga Into auquipto 
ktaapuyu* DetaiUs Nrw Advan1ur»s 1Q2B D«H. Bpyigwm, 
TX 77521 



EARN 1 00% Opmmiwign gn orory h*. Mdrt Than 10 mail 
Order programs Freo dolulL RenaiaaflncB Viaicn, 11ffi8 
Suzar Cone. mMnrni, Quebec H3M 2J2 



tmm mow om sack caernFm pkam fwi 

BRWCO. Bdz 1092-M, HknpN. CA 923a 5 



tlW'i DAJLYl Umdue. Esay Auiamabila Pa*m touch Lto 
Mirthod Details &gi I4«. Qoldea. CO BOUH 



$8410 a 4», PROFIT £7.00 Emm f l OOQ'i -QUICK- EASY” 
-creating beauMui jewelry tram inexpensive gold llltod wire 
WHOL ESA LE umple including supplies and roarketing 
deto'ts $5 00. iBaturrda&tot Danr fcr.ierp^ws- HC83 Bah. 
S99W. Mum. OK 749*9 



■dMttUKM OPPOffTlNTES 

EARN tt , OOCT* ttirv bicycle tfwd prwwnllwi and mcewery 
eerta TOTALLY HEWI UN UNITED fKITEMTIAL ANYONE 

CAN DO IT- A mtnl in *i*ty ^Dmrrejnrty Start from Jio*tw 
F*r ccmplolfl dateih und $10.00 bo Qicy-clt InnDvaimns. 
P.O B4kK 7B9. IL &1402 



now WOULD TOI UKE TO « SUCCESSFUL IN A 40- 
MJJQHODLLAR YEARLY IHDUETRVI L*irn ALL tho m- 
€r»m feftf GUARANTEED keyfl la SUttSSS. Write D C 
Piibl Wimg, 21 7 Norm Urwaln Aw.. Su he 1041 . Starling, VA 
33170 



KfH 0Ai.f USING YOUR MOBM Elrh &* Qper*li 
ftom ho fM. Good ilffl** . 0*0 T\mm Pan or lull h™ 
Bo indapandeitl— «a^y loooma. NOT "gal rich quit*' 
scheme Bogin Immediate^ No nanaertM prectcal busi- 
ness report Only SlQDO peeipikL "COUNTRY BOVS". P.D 
Box 560. Wyoming. fli v£&M- Hbfo "MUEVE IT 



HOW TO MMft proMablr By aneoaOi It JhMft*. Frt* d*liih 
S-meet Pu tm&JbiD^B. 3J5J4J w Emi Pivaenix. Anion* b4G9i 



FORTUNE B4JLi»M. Become enalBty Directory Mh 
ngM. Fnj* Details Spncnglr** PuPilCldlons. PO Bdx ?44IGe 
Timpt.«(KIMSSa 




feHUQHAHe Mudqni^ E^rt FWmpfe Mgru^btik/ng 
SotruCS r r» ox riling hOof 0*44* fig M#l P’fri^rA. N& 
Hollywood, Cxlildfhi* 91509 



BAUNNG 



WHOWOtL -Grawi Mur 4 months Rdi 1*1 >C, M*hml 
1». Philippines 




TO PRIVACY CATALOG- C«tt m«™ WPhumlNn 
Hidmg UMU. Secmt I Dun % New idOTlly E Mn Box HID 
PC. Fountain Ytf Hy. GA 62721 



PromotlooaJ Album*. Concert Tickets. Stewi, ole 
MwmiBon. Barry PUftiiCHlkme, ATT find Street. Brooklyn. 
NY nm 



FULL INCOME TAJt REFUND EVERT YEAflin W-5 BOOK, 
FORM; SHOWS HOURLY- SALARIED HOW TO LEGALLY 
F^eu?J3l M Stbilt, 1 137 H ■ , H" 1 Sbltw^lOC. Lompoc. CA 
DOS 



SAVE ihgusends on your mongugc 1 Full d*l*ilp mowing 

how lAtf BOW OhKh Sflnd li th CWlihB. 2119*. 
MraSion Vinin, CA *2690 



EASY |7M By rvpil wiwM.nn.1 und awry wwpkgr.d !h*r For 

WMklei und $5.95 1a, KIBougli , 506 Ooygheity, Wichn*. KS 



fidVBHMT SURPLUS 



GOVERNMENT SURPLUS FROM |1 Uhqla Sim m* 1 

bullion U- <n surplus goods to all or gin awuy Purrhitsa 
dlrootty Irwn gou'E thru U S mail Boitft, an, planoB, 
Bt*otront». eubooof Gupplin. ole Pq* Biw*Cu id* nil 1- 
W0-W4100*n S-*i 



mug Raid senuft&si Buy din emw Cmte, housofl, 
EKMta. compuifl»a. -tUmHuFO Wn!» Swuw. 6 ojc 43C9-A. 
Wnl COvIrm, 0*91791 



NARCOTICS SEIZURES . auIoh Goal s Compvi:- 
■n SlBfPOG thoui^ndi mofll BUY WECT FROM 
GOVERNMENT’' "NfclkWrwIda Dirntbory"— 3300. DinpasaJ, 
Dox 191D7-AP Waahingbon, DC K5036 



JCSPS ■ 4x4* ■ Boats - ThoiHAndfl Ic-oms, Surplus and 
□fjg Saiiurss Inaudible tow pnCH, 0=1*01 tfom GOW^O- 
rwit. Gown Hnwl CMwlpry and Surplus Cfl^ik^i 43 un 
Ann* SyrpJui. Ulfi-PM. F«H LpueHniai*. FI 33W 



lOVWaVMAi 



BORROW BY MAIL 0-1 S5*&f7*0m Ouirkly Niirly 
EwryofHQuiJrllo^SaodTw F ra« Application NUPkiKhiairy. 
BOV 531. Bnaoit. NY 10*61 -0Mb 



BORROW AMY AMOUNT' GM Vi&*M*U6iCJrd" Ifwaul 
fflpY- Sunriu Bon 42 X. BMhpago, NY 1 l?l*-0D4Z ' j4lBJ 
3 ^t&49 



FREE UOMEY1 Offl.OOO.Wp Grvosway. GrWiU- Nmt 
JRmpsf DOGub fl 00. | FfcahiUdabte). Jahla fldP M66-FMA0 
StirhihOla. FAH41 3 *fl« 



BORROW KQWIW.™ «r*gibt* Fr** pppli^im 
Globs.-'. 2441 Horfshira Rd„ GMtaboffO, NC 27406 



BORROW JKPO - $40,030 an SignslLv*' 97% EligitM' 
Any Purport Fw Applatallon Unnad Ban 7E77M. Long 
floach, Cabobot 



DEAL OtftEDTLr: Ouitk Signalure L0*U, C#«dl( Curd* 
iuuad Nationwide 1 Oomlnlon, Bom 35622-F-M. FStchmwva. 
VA 23235 



HONEY PiooSumi Fi« Book doacfibM Loaoa, C*ah 
Govarf'hUfli atmea, oiher banaML ivaila^e 1 b vfv»vtdu*li 
W-iia Auocial «-AX. Box 9006 Baldwin. Haw York 1 1510- 
9G0Q 



VBA! WASTEHCARDI DHplW P(41 CnadiE Ej<pflH>*nM 1 
''MijBNiy ot Applicants Approwtr Apply ipll-Frsa 1-B0D- 
EUwiBJon ifl ta*uarNarw E r * Bv\k, Sc-™ runi NJ 



BORROW jao-w.owl "Cvernigh? " On SlflhMurB K»p 
inpn-innufyl Aetion. 0*x 5*9** . DiAmoOd Oar. C* B17K 



CASH OAAHTS AVAILABLE irpm laundxtians! Nm*r 
Ftep-V* 4di arwiroaa.'AppliiBiaion Incirunlona — 4300 
FuM*a*bPh, BOk 19107 AF WuWrtglafl, DC 20036 



BORROW JS0.QOG ' Mrnigm' Any purpOfift KAOp 100*11- 
mlelyl Fm Report! Svcpraa, Bov 19739-AP. indiin±yoiia, IN 
J 5219 



BORROW JIM} - J-IDO.DQQ! ftsll ConlldafHlaJr GlaodUo, 
BOk mS7B, FlihO, TX 75026 1-600^955^5001 



BORROW MCW -RM" Any Pknpw. Gumpnlwd 
-c-apitsl BOX 56135S-FM. ChKtOttr NC M256 



FEDERAL For S™J| Bunrw Now Av*rl (MD)?37« 
9752 lor dUfriik 



DUCK Cain Stgnatura Loam ApoIkMIoh Ruahad ADJ 
Bor EG. ESa^sga. MD 20?63 



CASH HOT UNE s&otMw.fflM HEHuMdE ifeewiwa'? Poor 
c^adit7 strs Ehgibl*i Fm» sppmuai Gill imnfciOL»t*Fy' (713] 
$21-22(54 



HIGHLIGHT YDUR AD! Do you Wahl mar? v^ibilrtv^ 1 Vp u 
ein cbdamly he.^ dl Th« sc*«fwifl prtKots shown Hw 

COlll fSoOQ l?im*t*dT FUlbK SUX1 tfrJl ww P«r word 
ln»#nKKi m iduulU S*fid ypur nd pus ctitrck nr 

ntmfh j n 3 r: ■ 10 . Papula ' Mecharvcs Clea^-liBd 22* W 57ih 
alrctl New Y£fk, NY 1901 B 




FAULT COAT OF ARMS $4.95 UCh eyigmif An. SlrtW- 
CAPM PO Bon 15926 Si Lw», MQ E3114 



COLL£OE DIOAECS, High School Diplomu Authvfihc 
looking ri( 7 w*lly. Fr»o Catalog. P-pfl PM-11T, Nalwii 
C 4 flrlie*to, ?1 D Sin Avanua. mw YfiHfc, 1M51 D. (71 i\ 766-6B03 
1 24 HQurl]. 




FREE* REMAILERS LIST. AGENTS NEEDED. PS Ban 

29656. S*n Altlbnlb, IX 76229 



SECURITY Cnrdid*Ali*Jly D*lM*: Cwlsumor 

WirahPbM. 63M PaiMie *500. StMklon. CA B5297 



FREEDOM Conridanilal. aconomacal privacy amca 1979 
&Pk 4flS54. WaNiinHttm OC 2*019 



u mrri A ltfOOl 



COFFEE SAVER L/niquu cpppAr d At an brOwar warming 
plaia exlanda rffiahnaai lew houn Fresh pert. $203 Jraighfl 
prepaid. JAM Enterprises 30 ^ Gwdan Av*.. BenaanvilSe, IL 
9*1*6 



BRASS - Cupper - Hichdi Si4vb/ wir* - Gaugea 12 Id 40- 
Nijrrferrogi Maldle 0&nnp*ny - |2&3} 7iT0>(M 



WANTED 



GOLD, Silver. FlaliAtiffl, UaKury, TmEshim, Samples 
fralLiflftMa^nw Ore Ajisjyinfl Service Can WwiewM Tamu- 
naa Too Fr**; t-MMS^IDID 



BUYING lungeen Camde. Precious .MalMa BOC-32'-69H 
Ot»o 219-531-6333 Coliaa 



FOUNTAW F*ene Wanda d BoP Jofrmon. Bo-' 66*. wesi 
Chartar, Ghin 45069 



UMQLE ITEMS WANTED 



HAVE A UNFQUE PRODUCT? AdWflil# In Pur Ociotwr 
im. Attnttlvi "UUOUE rTEMS' 1 Cjitalogue Coll Htfr 
995-4235 lar bruchL-rS Or P.0. 04. Large. Florida 3*649 




DEBTB? BEL37 BAD CRELHT7 Ng pmbMrtil W* ! ll halp 
npw Appllauions aac&pisd la 550 *i». Net* a lo*n «amg*rty. 
Froo appliemiun tM (205) 979-1400 at WfiU. TEA G, d*pl 
PM, 400 Ceniury Part S&rUi M 1 IT, Birmingham,. Alabimi 
35226 



gold Credit card guarantied approval, ho 

BANK DEPOSIT NECESSARY CATALOG SHOPPING USA 
GOLD CARD t-71 $-272-041 9 



QBQA Mtffi yc4it till paying qipchly. Hsdysnd ewuritely 
w*lnj(dK?«l wd -Fham $3® Willem AmMlrtng. *4 97 
Bnye*. Mamphi4.™B117 



GET AMT LOAN ruterl Fw inteimartuMi IWS, 24 
Canlenbury. Rockville Centre. NY 11570 



PAYCHECK FTRCTCKERt Budgeting tips Hul work lor 

ux $4 DO 0*dg«i. POB S70». Tpllahawt. FL 32315 



MONEY AVAILABLE!' tSl and 2nd hl&nQAgas. BuSrfM 
in* Pgceofial Lomi. CmVI Card*. Grirrte ReomBasa 04 
P|4I Crpdfl HartOffy Chock Ux Oul With Th* Qatlar Qupnw 
Bureau, Lanctsiti, PA We Want Yaur BusJnosa 717-53T- 
1025 Ext ! 00 



UNSECURED Paryqmitf Loam To f»,OO>0U«inaH Uant 
Pint J1 »,0PQ DD (301 ) 369*37* 



FlHAHClAL SECURITY Lsam searsis -&i 1 mancuaJi moepeiv- 
danr.e S-nd 45 7& in §flfl Lnfterprt***- p 0 Bon B?9. 
Staph™ Crly. VA 2395^79 Refund I? hdl Mliifif* 




HUGE SAVMWfi Eliminate Buia* Markups F w Trial. 
Dancnti WhalaMkn Term* AningHl Call T^JI Free l^BCk 
323-1212. Or Writ*: U0yd*rPMC. R Otklprd, IL SHI* 



FREE HEARING AID CATALOG- Save 4 bv pimHI Wn*» 
-MonaySMrj-, 9550FM-4 Ungdon. 5*puNeO*, Ctffemil 
91343. 



FFtEl Hiring Ad Catalog AH htab Huge Mvingsl Ne 
taiaftmen irih aUl Rhadee Dapi Si. Bnaakpad, IL 6291 Q 1- 



SOET^CE A CHEWniW 



"OPEnMENTER" LABORATORY CHEMICALS ^ 
GLASSWARE, Cilalugue 12.00. Ektablrthsd 1951 
HAG ENOW LABORATORIES, t3D2 WNHingw, 

HUNTTQWOC, W5CON54H 6*220 



TfZJVQ. AW RESORTS 



AIRLINE PASSENGER RHHTKHUWW TOURS I Chrar- 
fcWidng, LiHil Bwggaga, CmbMleiipna, Elc. Far 13 Page 
Brochure Seed 47®. L Baavar, PO. Box 92D97UF6. 
taiMon. TX 7?Oi0 



5EABGOOK AND HL1AWAH ISLANDS PLUS BONKKET 
MAfilRA 3 C. These Island paid* awali your disoovery s4 an 
idyllic Micslion peridlae umatihg err 6 golf ooursH. *3 
imirtif court!, miffini, staftim inri 13 mite* ^ budi Pgr hm 
brochure Oit I-H0-345-0H5, HI* PKr*>n Ranllfa Inc , 3690 
Bohncket Ad , Suite *B John bleed. S.C 29*55 




INFORMATION Oh anything. Ferguson ta*|n=h 
SfwdiJ.atis, 50-15 Woudaide WcOkMtd*. Maw Y*rk 11377 



WAUH.VTTAMPC 



STAY HEALTHY, prevent Illness Sen Hsllng aits. wKau 
avtiis whan- to ftncj home tfRagnoslio heefth monltMng 
cupphH. J7, includH PMI DMpAj fifSDurrefi. fep K JS593R. 
RJchmand. VA 23223 



MASSAG E lounger wllh tipping, rolling, fcneeding rwc- 

lione only Si . 1 « 0& bradhin mn 9SS-2S® 



STOP SMOKING SATISFACTION GUARANTEED MkSG 
KAIL REGISTERED PHARMACIST. 1111 SOUTH 
WOODWARD. SUfTE 111 ROYAL OAK. I«CN 46H7 



STOP SMOKING FOREVER! save Money. Live HeaHh-er 
Rwh 4* .99 Spectrum EntarpneiA P O Box 14Z6-AS4, 
Waterbury. GT 0Km i*2fl 



CONVENIENT DENTAL CARE. N*w umoi* RMIIMbl* 
TBAVlLEFtS 1 gw h brush N no* evsilldle Msv&luMonary 
breakthrough FREE OM-ili- Oniight Enlerpniea. 6S0 
RemMh Ave., Bnaklyn, NY 1 1330 



RELIEVE BACK PAM with ewdlser ypu build, guiren- 
tnd ra^ieHpchixi Blueprint 4550 send veil addressed 
■lumped snwmpe hCB Eelcrprisa'l, F.O flux 3009, Ogdfc. 

1 lit 34*09 



I $4 POPULAR MECHANICS * APRIL 1990 



224 WhI 87 111 Itrnt, H*w Yotfc* H.Y. 10019 
ClmlfM ArfwUlIn* D*pt (21 9] 64W1fi7 
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PRODUCE Quility. Bullied Water Fiw 3f Par GpJfen Inin 
41 CO l>fl fcfiniuL 747 toil Pork. Suitt E Carbnndala, IL 
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HDOOR OARDBW0I Lam lethnology Wft iupplW* 
F*cTo*y direct savings' Pres CalaJag H.Y , 2B211-F N £ 
Wyli* Rd.. Cams* WA 96*07 




GREENHOUSES - Radwwd'FiUefgUw *!W. Heb^Com- 
mm free Ekwhure Gcrthic Areh areerenwiea. 
Bd" 15 & 4 -PM. Mpbiie. AL 3 SS *tflOYS 2 Me? 4 ! 
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GRASS LEAVES TRASH WTO FERTILIZER H 21 DAYBI 
Now design fomptutar 1*00 ifl item. BuM IrraKparawafy In 
3 hqun Ptins. ruareui fc5 00 HUuril Campos! CO.PO Boa 
KB. Dayton Qhlq 4&4GMW 




ZAP YOUR PLANTS TO UFEI H^mad* Fariiiiw' Fta- 
pa. 3A5E. 15. 0D. Willi, Dap. PSA. fld* 351. Gflldanrod, FL 
12733-0361 



LEARN Important iri^. AIxmtI Growing H«fllthy Hoyfo 
rvnta.44: GFC EnbflWMfl. F Q BOt 424, CoapoTburp PA 
i toe 




ITAUAN MAP! EAST 5 dallwua Hems £2.00 SA5E 
Edk 363 - Hilbdil?, N J. Q 7 « 

CAPE COD RECIPES - U 0D LSA5E-KWA. 9 Alden 51 . 
Ptowncetown, MA 0J657 



UEA1XESS MUn dfsnw Sand 13 00 and SASE. P.0. Box 

^ 1404 , L illlflSrin. Colo Bdl fiZ 'ljCH 



BACC+1 SiH*" Oft Fahktn Cownul Candy Four B\q 
Bara 1300 Candy, S315 Hwy ». P^dgctfi. Hy, 4OTl 



"FABULOUS FRENCH CLffSMEL" 24 rKiptt b&Uklal. 
fe.DO U.S P O eo± 1613. Shawm^an. P Q,. -Oinadi. G$N- 



QMWYI ddicKHJi wru lo nala coolia recipe 

11.00 4 Both laopn £2 0 G> -Straabi Ekir Cnlt^a 

Hiikii mcis 



SmOOfTH, 5ai»tymg homumida rrwcha c-otTae tor pen- 
niai i cup Send SASE + £2.00 to - JmeL 24*4 Bay Maadowv 
Clrtf* Plwvilpn, CA SA566 



OPtOHAL FBE&PES mvar Wur* publltfftd. 72 party 
saereia rrorri "My KiLchan ' Sand tS.OT lo . My Ki-tPhan, Se«la 
1 36. 40Q7 Taitaa Blvd TaMahwiA TK 7M03 

PEANUT BUTTER FUDGE RamantHr IfiaL aanaalibnal 
1M»7 Now mnkm It yOuisilF ■ an^-irw! Fdi teClp* sand $3.00 
and SA5E Id. T. Allan, Bom 79 L Genwccd, IL 00*25 



GREAT CmJ Rf OPE > 1300 44!., P 0 BOc 1». 

Emran. G* »13I 



PROVEN rsc^pneMII. iMw.-palalo salad ale. 5A5ES5® 
Roland Uftch. D«k A. PL 5. Oaiphos. Ohio *6833 

ITALIAN FANTASftS ffT: TASTES OF MARLA 6-ch^o t 

eKovandWSflA Is. hnp™ any qu#* 1. Sand W 95 JA.U . PO 

Bor GTto, Phoaiiii. AZ BMS2 oto 

«NUM PENNSY LVANIA OUTOH COW tKfB 
15.00. Janu P.D. Box 211 Whilwhall Panna 16052 

FAJTTA SEA 3DWH, MIh yOut Qwfl lOBtruCtlonb, HtC^pOb 
15.55 fajlta-5 Rt J Bos 143 Al WashOum. MO 65712 

JAR Opanar Mounts UnOar Cabmet U Opanar . ftl, 1. Bo* 
2*2. Syiacauos. W 351 !0 



: DCLICroUSbiro*GU*and satsd diwngSl^OcYia. £100 
MhSASE IIAReN^HTCtWa^1Wi.U^ki.lLet»1 




BEEfl MAKERS OM.TI FREE Calald^NmtHIftf. 
Wdirn'i, Bin 21 KrM0 r San jjandra, CA 3*577 



BEIfL NINE iTifkfi your own fif* cotaJog, quality iup- 
pllw. aicall-il IftP -anrim Biar & Wirw Hnbby, 100 Haw 
Barton Siraai Woburn. Uau D1KM 1 -B0O-5Z3-E4Z3 

WINEMAKERS - BEERMAKER6 - Fma IITuSl^alad Catalog 
- Faal Sarvlca - Lame Salacton - Vlia-Maatarurd - (Hie) 25*- 

02*3 ■ K-rjun. Bgi 7WkU Indapwidanca, Uoaoun 840&3 



FREE CATALOG! GREAT PRICES I FAST SHWICE1 
SEBASTIAN BREWERS SUPPLY. 1 -BOfr TWFSUUS. 



FREE BEERMAI0NG BOOK CalaJpg Finest Equipment 
Ingnrfwnb. Fait 5an4Ml Ut&W42T7 SPI, BdK 784-P, 
C9ubM m\, NC 2751* 



FREE baar.-ama catalog' Croasjlra, Boss 530Q. 
SomanviO*. CT 0SP2 



WINEMAKERS - BEERUAKERB: FREE ILLUSTRATED 
CATALOG OF SUPPLIES. SEMPLZX. BOX 114TWH, 

HWHEAPOJSv MINNESOTA 5541 1 



BEER MAX ERtft-rwmjkars Free CaLilpg F*a1 Service 
Fraa Waapm C*llaj-M, Bex 33535, ShIIIb, WA 96133 BOO- 
5 * 2-1671 



BUILD your own iwi*&le Mill Wwdy't. 1213 Bitknaii 
LwinrllN. KY 40215 



1 BARREL HOME BREWING Hyfltom DelAila IndudH 
FlKipaa 56 00 Braiycralt, FOB 4*137-4. ColiMnbiii, 0FI 
ti3H 



HOME BEEAMAKJHO, BEAR PAW’S COMPLETE MICRO 
BREWERY, ALL NATURAL 4*4.9* l «H&4H 

"dAHOEUOH WMCIi Uniw >k^!' H OP Oawiea. Boh 
Lau muis, wi lH 6 i 



BALLOON WINE trmroUIvt. EHOflmg R«ip*. &wl Out 
Idlie s»nd J2M ^nd $*$! PWOhpr Piling P-0 Bgi 
902615, PUmdala, CaJII 93590 




BURQ LAR Pf l O Of Tout Noma MHcHTmllnn Hnw-To 
£500 AihmnMra. ^ 25 i^PM, Madicina Hat, AJdatla. 
Canada T1A 9G6 



WIRELESS Sacufity Syawmi TaMphema OuiERS. Pro- 
Waaftml faMuraa !a«y irwMIlation vtwmwmvornrt 
Hagan SacuHty CALL 1 w MB04M 

FREE Alarm Whofeaeki OalMog Proraeamal Equip- 
manl , . . Mika B#g Blx*^ NatiofuJ Mnnitpf Ing Audi Inbifl 
. 1 -**7333-1 Bib 
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7Z9 SELF CLEANING SWIMMING FOOL 

Aiajisss Pools Inc. introduces their lifetime resin 
Cleanfio swimming pool. This affordable soft cleaning 
pool measures it * 24 ' wrth a IeveI depth erf 4W. It 
can be installed in less toan one day, in ground or 
above ground , luxurious deck options, Free 



729 CUSTOM BICYCLES « ACCESSORIES 

Excel- Sports International 1 6- page catalog features 
imported bicycle if arm, components, custom built 
wherHSeto, fires. ATS bicycles, tools, computers, hel- 
mets, clothing, accessories, and much more. Ail at 
great values. Free 



739 COMPLETE POWER TOOL LINE 

Skil Corporation presents their 95-page full color, 
complete line, power tool catalog. Features cordless 
screwdrivers, drills and the cordless Skllwrench. 
Corded products include circular saws, driHs, dry-waif 
drivers, sanders, hammer drills, jig-saws, and more 
Product access^ lies are also shown. Si 00 



731 EXPERIENCE THE ULTIMATE THRILL I 

Fly in your own SCAT HOVERCRAFT, Three models to 
choose from. All seasons, all terrain speeds up to 45 
mph. Full color brochure offers photos and specs. Free 



732 GUIDE TO INSULATION 

"A Homeowner's Guide To insu laden An d Energy Say- 
ings", 32-paps color booklet gives instructions on 
where and how to insulate in an existing home, in a re- 
modeling project, and in a new home construction. 
Alee euptiins flewamnwit insuJ*tiun recommenda- 
tions. From Owen s-Coming Fi berg las Corp. Free 



733 NEW HIGH TECH KNIFE SHARPENER . . , 

Sharpens the entire length pf kitchen knives, pocket 
knives, hi 1st knives, and most hunting knives. The 
Chef's Choice V Professional Model #110 in a three 
stage sharpener utilizing diamonds as the abrasive and 
magnets that hold the blade at the precise sharpening 
angle. Color brochure, sharpening booklet and where 
to buy. from Edgecraft, Free 



734 AMAZING ULTRA LIGHTWEIGHT OUTWARDS 

Unique outboards weigh 52% less than every other 
outboard in simi lar HP suss . The new line ol Cruise 'n 
Carry small HP outboards are the lightest motors avail- 
able today and are priced up to hundreds of dollars 
less. Free Brochure 



735 FREE LIGHTER 

Yours for participating in an important new national 
study seeking smoker's thoughts, leefings. Continen- 
tal questionnaire and lighter. Free 



736 FOLDING TV TRAYS 

Plans to make these bays are easy to work with. These 
trays fold up for storage in their own handy rack when 
not in use, and realty fill the need for extra table space 
when you need rt the most. From Popular Mechanics. 

w.gs 



737 OUTDOOR POWER 

Homelite® offers its 55-page caialog. Everything You 
Need T p Gel The J o b Do ne Right, Over 1 00 o utdoor 
power products, from walk and riding mowers to 
blowers, line trimmers, tillers . chain saws, pumps, 
generators, pressure washers, space heaters and 
snow throwers Free 



736 REALLY USEFUL BOOKS 

Gowrnmcni Data Publications' catalog incudes many 
informative books and publications including Ihe "En- 
cyclopedia erf U,£. Government Benefits", and "De- 
velopments" -which Includes the latest in technology, 
research and development . Free 



739 PERSONAL WATER POWER 

Bombardier introduces the 1990 Sea-Doo Personal 
Waters rah, with Semi-Vimll design, seats two people. 
1 2-page color brochure gives details and specs. Free 



740 HOUSEHOLD GUIDE 

"Hefplul Hints on Removal and Prevention of Rust” of ■ 
fere solutions to problems associated with rust end 
corrosion. Also includes helpful hints ter the best re- 
sults when working with rust treatment products 
From Lucttto Corp. Free 



741 TREAT YOUR DECK 

Two brochures horn Wotman® Deck Cam Products - 
“Treat your deck to a tenge r I its’ ' and * 'Treal your deck 
to ihe rich warndh ol netoral wwd' f ■ show how te re- 
store and protect pressure-treated and natural wood 
from the harmful effect of water. Free 



742 POPULAR MECHANICS HOME HOW-TO t»K 

If you’re wondering about any ol these do-it-yourself 
problems . . . hanging wall paper, tiling a wall, muting 
plaster, working with glass or remodeling, repairs or 
construction, then this book is lory ou! Essy-to-tollow, 
step-by-step instructions with over 3 ,000 illustrations 
and photographs Only 129 95 



743 LIFETIME FINISH 

Liquid Glass Enterprises, Inc. proudly announces 3 
new prod ucls-Li quid Glass Pre-Cleaner, Connois- 
seur’s Choice Cleaner with Mink Oil, and Wash Con 
centrate-to complete its line of high lech appearance 
chemicals for automotive, marine, aircraft, and house- 
hold uses. B-page color brochure, sample pack kit, 
and ordering information £1.00 



744 INFORMATION FOR THE DIVORCED 

Membership information and sample newsletter from 
national uranization, Attorney and local group refer- 
rals. literature on fineness. Law citations. top writers, 
commeownse on all gander issuEs. Timely! Perfect as 
agifttor atftond. S3. 00 



74« FINISHING TOUCHES 

Tips on Wood Finishing 30-page brochure includes de- 
tails on beautifying and protecting new wood , plus res- 
toration techniques forbid wood. Many wood projects 
are outlined step-by-step, with over SB photographs 
plus color charts trom Minwax Go. Free 
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Most people don't realize a very important fact about their pick-up 
truck and van's engine, its basically the same four or sis -cylinder engine 
that’s in today's cars. Only its in a body approximately 1,000 pounds heavier. 

And because these engines are smaller than engines of the past . 
they ’re forced to work about 35% harder than they used to* k 

nymg, and your 



Then add the extra strain of hauling and ra 
pick-up truck’s engine has to work even harder and run 
hotter, with motor oil reaching thermal breakdown levels 
of 440° Fahrenheit. 

C astral GTX has been specially formulated not only 
to protect your truck s engine against demands like 
these, but also to provide maximum protection against 
both viscosity and thermal breakdown. 

Wliich in the long run means one thing; that Castro! 
GTX makes all miles equal. 



nut a Fjg£ NtocM’tE on asm. ctj wtomiwN rat not up trucks mo vm wjute castrul. po. pok ms*, yck sg aumu. ms s&cj-mk 



JfJ 




SURGEON GENERAL'S WARNING: Quitting Smoking 
Now Grearly Reduces Serious Risks to Your Health. 




